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Hog Production and Managemen t
WALLACE

,.I

G.

AANDERUD,

Extension Economist-Farm Management

Hog production is about a 100 million dollar per
year agricultural industry in South Dakota. It ranks
second after beef cattle in cash farm income. This
represents 15% of total cash farm income and 20%
of the cash income from livestock.
Nationally, South Dakota ranks ninth in hog
production. The past 12 years the average United
States pig crop was 90½ million head. South Dakota's average annual production of nearly 2¾ million
pigs for the same period represents 3% of total production for the country. Yearly pig crops for the
United States and South Dakota are shown in Table
1.

GENERAL CONSIDERATIONS OF THE
SWINE ENTERPRISE

On individual farms and in general in the eastern half of South Dakota, a potential exists for expansion of hog production. Expansion is possible because of (1) corn available that is sold outside the
state, (2) excess labor on some farms and, (3) a desire for additional income. Hog production on many
farms can increase the size of the farm business
without adding more land. At the same time the
labor load would be distributed more evenly over
the year, resulting in higher net income for the farm
operator and his family.
Returns from feed fed to hogs appear favorable
when compared with other livestock enterprises.
Feed costs are a higher percentage of total costs for
hogs than for any other livestock enterprise, except
feeder cattle. Table 2 provides a summary of returns
per $100 of feed fed as reported in Illinois farm business records. Conditions in Illinois may be somewhat different than in South Dakota; however,
these records can be used to indicate the relative
profitability of these livestock enterprises in South
Dakota.

Table 1. Trends in Hog Production and Prices

.

Pig Crop
S.D.

Average Yearly Price
8 Major Markets South Dakota

Year

U.S.
Mil.

Thous.

Dols. per cwt

Dols. per cwt

1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965*

86.9
95.7
89.4
87.4
93.6
99.4
88.4
93.0
94.3
94.0
87.0
80.7

2,488
2,962
2,309
2,300
2,935
3,056
2,394
2,783
2,900
2,997
2,856
2,450

21.60
15.00
14.40
17.80
19.60
14.10
15.30
16.60
16.30
14.90
15.30
21.00

20.70
14.40
13.70
17.40
19.00
13.50
14.90
16.10
15.90
14.60
14.40
20.50

----

Table 2. Returns Per $100 of Feed Fed to Different Classes
of Livestock*

Year

1954
1955
1956
1957
1958
1959
1960
1961
1962
1963

• All 196 5 fi g ures a re estimates based on information avail able in December.

,

Beef
Dairy
Cow
Herds Cow Herds

Prices for the same period indicate that average
South Dakota prices are only slightly below the average for the eight major hog markets (see Table 1).
The primary reason for these lower prices has been
South Dakota's location in relation to large pork
consumption centers. In the past, population has
been considerably higher in the East than the West.
However, today population is increasing more rapidly in the West, resulting in a greater demand for
pork from the Western area. A continued growth of
population in that area will put South Dakota in a
more favorable price position.

--------------------------------------------------------------------------------------------------------------------------------------

$ 95
94
103
134
162
147
129
139
--------------------------------------- 149
-------------------- 117

Average
1954-63 ----- -------- $127
Number years
feed cost not
covered -------------2
Number years
income 50%
above feed costs

Feeder
Cattle
Bought

Hogs

Poultry

$141
168
177
189
199
191
200
196
190
171

$1 26
106
117
143
144
112
117
11 6
148
88

$154
109
142
172
180
114
164
164
159
131

$104
142
133
136
142
123
157
150
144
141

$182

$122

$149

$137

0

0

6

2

0
9

0

•so urce : 39th Annual Summary of Illinois Farm Business Records, 1963,
University of lllinois, Urbana.
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Hog enterprises tend to fit best on farms where
land is a limiting factor and expansion is impossible
either because of capital limitations or availabilty of
additional land. These farms usually have unused
labor available unless the farm is a dairy operation.
The hog enterprise is better adapted to growing
into than other livestock enterprises when credit is
limited and spendable income needs cannot be postponed. Capital invested in feed and hog breeding
stock will normally be returned in less than a year,
while dairy, beef, and sheep breeding enterprises require from 3 to 6 years to return their comparable
investment. Hog breeding enterprises are classed as
medium risk. Dairy, beef, and sheep breeding are
classed as low risk, while beef, sheep, and hog
feeding are considered high risk enterprises.
If the hog enterprise is to show a profit, the operator must either have management ability or be
willing and able to learn good hog management.
Hogs require average management ability in feeding, breeding, buying, and selling. Relatively high
management ability is required to control disease
and to control variation in gross income in order to
maximize average net returns. Table 3 summarizes
management abilities needed for hogs relative to
other livestock enterprises.

Price/cwt
17

l6
Average Price 1954-1964
15
14

J.

Buying &
Selling

Feeding &
Breeding

Disease
Control

Variation
in Income

Hogs __________ ___
Dairy cows ___
Sheep flock __
Beef herd _ __
Beef feeding _
Lamb feeding
Egg laying __

average
average
average
average
high
high
average

average
high
high
average
average
high
high

high
high
high
average
average
average
high

high
low
low
average
high
high
average

M.

A.

M,

J.

J.

A.

S.

N.

0.

D.

Figure 1. Average Seasonal Hog Price Trend, South
Dakota, 1954-64.

lowest market price for the year in November and
December would suggest that, unless you can produce hogs at a much cheaper cost per pound for this
market period than for other periods, it would be
more profitable to produce hogs for marketing in
other months.
"Ins" and "outers" have consistently been using
the wrong management strategy in relation to the
cyclical hog price situation ( see Figure 2). They
sell out when prices are low, resulting in even lower
prices for stable commercial hog producers. Then
they have no hogs to sell when prices rise. As prices
rise they decide to get back in, when the purchase
of breeding stock is costly. Then, about the time

Table 3. Managerial Ability Needed in Selected Phases
Enterprise

F.

,\

Price
per
cwt

Variation in income results basically from seasona) and cyclical changes in total supplies of market hogs available in the country. Profitable hog production requires management ability in timing production to produce hogs for the higher market price
periods while keeping costs of production at a reasonable level. Average prices for hogs during each
month, based on the past 11 years, are shown in
Figure 1.
In 5 of these years the lowest price for the year cocurred in December. Three years the lowest monthly price occurred in November, with the lowest
price for the year coming in January two times.
May is the only other month in which the seasonal
low for a year occurred. This concentration of the

14
13

1954

1956

1958

1960

1962

1964

19

Figure 2. Hog Cycle, Average Yearly South Dakota Hog Prices.

Figure 2. Hog Cycle, Average Yearly South Dakota Hog Prices.
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they are set up again, hog supplies have increased to
the point where prices are down. This adjustment
in production by "ins" and "outers", commerical
producers, and other economic factors results in a
hog cycle that varies in length from 3 to 7 years.
In 1965 we were at the same point in the hog
cycle as we were in 1954. The outlook is for declining hog prices after late 1966 and continuing into
1967, based on information available in January
1966. Unless there is a larger than expected increase
in hog production, prices in 1967 should remain
above price levels shown in 1955 and 1956.
In planning hog production for your farm, there
are several questions that you might ask. Do you
have buildings on your farm that can be profitably
used for hogs? What new buildings will you need ?
Do you have unused labor that could be used for
hogs? Is there labor that you are using for other
enterprises that would give you higher returns if
used for hogs? If you plan to go into hogs or expand
your hog operation, what credit will you need ? You
need to consider these questions in order to plan the
most profitable hog operation for your farm.
Once established in the hog business this principle applies: produce at capacity as long as you expect the sale value of hogs to pay at least the cash
sale value of your home-grown feed, cash cost of
other feed, and other annual cash costs of operating.
If present "ins" and "outers" in the nation operated on
this principle, the variation from peak prices in the
hog cycle to low prices would be much smaller. Hog

supplies would be more stable, resulting in higher
efficiency and lower costs in handling pork from
producers to consumers.

EXPECTED COSTS AND RETURNS
Recent years have brought about a trend toward
larger, more specialized farm enterprises. Many
farmers instead of planning for six to eight sows
farrowed once a year are farrowing 10 to 40 sows
twice a year. Budgeting based on average costs and
returns can show us what to expect.
First look at the figures for a 20-sow unit with
each sow farrowing two litters per year (see Table
4). In budget table it is assumed that sows are kept in
the breeding herd 2 years so that each farrows four
litters before being sold, resulting in a 50% annual
replacement rate.
Sale prices are based on average prices received
for hogs by South Dakota farmers for the past 11
years (see Figure 1). The average weight of butcher
hogs at time of sale is assumed to be 225 pounds. The
weight of cull sows sold is estimated as 500 pounds,
with cull boars assumed to weigh 650 pounds when
sold.
Operating costs assumed are the cost of purchased items as indicated in Table 4. Home-grown
grain and forage are charged to hogs at the prices
indicated. This means, for example, that hogs return
$1.10 per bushel for corn and .55 per bushel for oats
before estimating returns to buildings, equipment,
and management.

Table 4. 20-Sow Unit, Two Litters Per Year, Raising and Finishing Butcher Hogs, 7.2 Pigs
Raised Per Litter, March and September Farrowing, 50% Replacement Rate (Two Pigs
from Spring Litters and Eight Pigs from Fall Litters), Market 225-Pound Butcher Hogs,
2% Sow Death Loss
I. Receipts
Butcher Hogs
(Sold Feb. 15-Mar. 15)
136 X 2.25 X $16.25
$4,972.50
142 X 2.25 X $16.75
5,351.62
Butcher Hogs
(Sold Aug. 15-Sept. 15)
Cull Sows
10 X 5.0 X $12.00
600.00
32.50
Cull Boar
0.5 X 6.5 X $10.00
- 12.00
Minus sow death loss
(2% of $600)
Average Annual Gross Sales
$10,944.62
II. Operating Costs
Annual charge for purchase of boars
$ 60.00
20 X 185 bushels X $ 1.10
4,070.00
Corn
20 X 50 bushels X $ .55
550.00
Oats
20 X 400 pounds X $ .03
240.00
Creep ration
20 X
.4 ton
X $18.00
144.00
Alfalfa hay
20 X 2 AUM X $ 3.00
Legume pasture
120.00
Supplement
20 X 17.9 cwt
X $ 4.75
1,700.50
Mineral and salt
20 X 140 pounds X $ .03
84.00
Veterinary and drugs
20 X $10.00
200.00
Taxes and insurance
(breeding stock)
(1.5 % of $1,120)
16.80
General farm expense
490.00
$1 .00 per head x 288.5
Transportation to market
288.50
.75 per head x 288.5
Cost of marketing
216.38
Total Direct Costs
$8,180.18
5

III. Income Over Direct Costs
(I minus II) ($10,944.62 IV.

$8,180.18)

Average Operating Capital Requirements

Average sow value
Boar
Grain and forage
Other direct costs

V.

$2,764.44

( .3
( .5

X
X

$5,124)
$3,056.18)
Total

$1,000.00
120.00
1,537.20
1,528.09
$4,185.29

"

Labor Charge and Interest on Average Operating Capital

(20 x 30 hours x $1.50)
(6% of $4,185.29)

Labor charge
Operating capital charge

Total
VI.

Return to Buildings, Equipment, and Management

(III minus V)
VII.

$ 900.00
251.12
$1,151.12
$1,613.32

($2,764.44 - $1,151.12)

Estimated Profitable Investment in Buildings and Equipment
20% Capitalization Rate*

Total Investment
Buildings
Equipment

($1,613.32
(75%)
(25%)

.20)

20 Sow Unit

Per Sow

$ 8,066
$ 6,050
$ 2,016

$403
$302
$101

20 Sow Unit

Per Sow

16% Capitalization Rate*

Total Investment
Buildings
Equipment

($1,613.32
(75%)
(25%)

.16)

Buildings

Item

Depreciation
Interest
Repairs
Taxes
Insurance
Total

$10,083
$ 7,562
$ 2,521

(D)
(I)

(R)
(T)
(I)

5,0%
3,0%
1.5%
1.0%
0.3%
10.8%

$504
$378
$126
Equipment

10.0%
3,0%
3.0%
1.0%
0.3 %
17.3%

*Bases for capitalization rates for new investment.

If we assume that building investment is 75% and equipment investment is
25 % of total estimated profitable investment, we need to estimate an average
charge for DIRTI. Calculations indicate that the rate to use is 12.425% (10.8 x .75
plus 17.3 x .25). The initials DIRTI represent depreciation, interest, repairs, taxes,
and insurance.
In making any capital investment, operators differ in their willingness and
ability to take risk. This idea is often referred to as the individual's "risk aversion."
It is the return that he wants because he assumes management responsibility and
risk involved in the investment.
Two capitalization rates were used to estimate levels of investment different
individuals might make depending upon the return desired for management. Using
20% to capitalize assumes that his r.isk aversion factor is 7.575 % (20.0 - 12.425).
The return to management will be $611 with $1,003 going to pay DIRTI. The 16%
capitalization rate assumes that the factor is 3.575% (16.0 - 12.425). Under this plan
the return to management is $360 with $1,253 to pay DIRTJ. In both cases the equipment will pay for itself in 10 years and the buildings will pay for themselves in 20
years, the difference being a lower return to management for the higher investment,
unless more pigs can be saved per litter because of the investment.
6
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saved per sow would mean 40 hours saved in total.
At $1.50 an hour, $60 in labor costs would be saved
per year. Investment in mechanization up to $300
($60.00 -;- .20) could be made with the operator receiving at least as much income for himself from
the whole farm business. On this same basis for
each hour of total labor saved valued at $1.50 you
could invest up to $7.50 in mechanization. If labor
saved was valued at $2.00 per hour, you could invest up to $10.00 for each hour of total labor saved
($2.00 -;- .20).

Under Item 3, Table 4, we find that $2,764 remain after paying feed and direct cash costs, including a charge to the hog herd for general farm
overhead expenses. What will this part of the income be used to pay? Let's see how it differs depending upon how high building and equipment
investment costs are in your area. These differences
are shown in Table 5.
The first five groupings of charges are those classed as operating costs under II, Table 4. Interest on
operating capital of $251 (Item 6, Table 5) is a 6%
charge for an investment of $4,185 (see IV, Table 4).
Labor charge (Item 7, Table 5) was calculated as 30
hours per year for a sow and two litters at the rate of
$1.50 per hour (see V, Table 4). Labor hours used
here include enterprise and overhead labor.
With the same gross income, returns to management (Item 10) decrease if the higher investment
figure applies. The amount needed to cover building and equipment costs is naturally higher at the
higher investment figure (see Items 8 and 9, Table

MULTIPLE FARROWING

The experienced hog man may find it profitable
to go into a multiple farrowing system. However,
until managerial skills have been acquired to handle
a more complex system than twice-a-year farrowing,
one needs to proceed cautiously. Because of different
age groups of hogs on the farm, better facilities are
required. Greater care and better sanitation must be
exercised to keep diseases and parasites under control.
Until experience has been thoroughly gained by
the operator in management of multiple farrowing,
generally, it is not advisable to attempt more than
four farrowings per year. Labor needed for crops
also limits the number of times per year that farm
operators can farrow hogs.
Table 6 is a budget for multiple farrowing. It is
set up on the basis of two groups of 20 sows each,
farrowed twice a year with four farrowing times
per year.
Part VIII of Table 6 provides a summary of the
allocation of income for this multiple farrowing system. At the $15,575 building and equipment investment level, $1,500 is allowed for labor with $1,180
left for management. At the higher investment figure of $19,468, returns left for management are $696.

5).
Table 5. Allocation of Gross Income from a 20-Sow Unit
Hog Enterprise, Two Litters Per Year
Level of Building and
Equipment Investment
Grouping of Costs or Charges

/>

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

$8,070

$10,088

Grain and forage _____________________ _ $5,124
Other feed cost _______________________ _ 1,785
Other on-farm costs ______ _______ _
767
Hauling to market _________________ _
289
Cost of marketing _________________ _
216
Interest on operating capital __ _
251
Labor charge ____ _______________ ___ _
900
Building DIRTI __________________ _
653
Equipment DIRTI ______________ _
349
Management return _______________ _
611

$5,124

Gross Income

$10,945

1,785
767
289
216

251
900
817
436
360
$10,945

To estimate the returns that you can expect for
labor and management from a hog enterprise on
your farm, you need to consider your own costs of
providing adequate facilities. For a discussion on
recommended facilities of different types, see the
section in this circular on "Swine Housing and
Equipment."
After you have cost estimates for building or remodeling and equipment recommended for your
plan, you can estimate your own building and
equipment charges. Your annual building charge to
cover depreciation, interest, repairs, taxes, and insurance (DIRTI) will be about 10.8% times the
new cost of building. For equipment, the charge
usually used is about 17.3% of new cost of the
equipment.

From this budget we see that somewhere bebetween $8,000 and $10,000 will be the level of investment that can be profitably made in buildings and
equipment for a 20-sow hog unit. These estimates assume average management and mechanization.
There are many systems and degrees of mechanization. Will a higher investment in equipment than
has been used in this budget pay? It depends on the
value of the labor that is saved by mechanization.
If additional mechanization will save hired labor
or your own labor that has a higher value in some
other use, additional investment would be profitable.
A general rule is to use a 20% capitalization rate for
additional mechanization. For a 20-sow unit, 2 hours
7

Table 6. Two Groups of 20 Sows Farrowing Two Litters Each Per Year, Raising and Finishing Butcher Hogs, March, .September, June, and December Farrowing, 7.2 Pigs Raised Per
Litter, 50% Replacement Rate, Ma11ket 225 Pounds Butcher Hogs, 2% Sow Death Loss

I. Receipts
136 X 2.25 X $16.25
(Sold Feb. 15-Mar. 15)
Butcher hogs
142 X 2.25 X $16.75
(Sold Aug. 15-Sept. 15)
Butcher hogs
142 X 2.25 X $16.35
(Sold May 15-June 15)
Butcher hogs
136 X 2.25 X $14.75
(Sold Nov. 15-Dec. 15)
Butcher hogs
20 X 5.0 X $12.00
Cull sows
1 x 6.5 x $10.00
Cull boar
Minus sow death loss
(2% of $1,200)
Average Annual Gross Sales

$4,972.50
5,351.62
5,223.82
4,513.50
1,200.00
65.00
- 24.00
$21,302.44

II. Operating Costs
Annual charge for purchase of boars
Corn
40 x 185 bushels
Oats
40 x 50 bushels
Creep ration
40 x 4 cwt
Alfalfa hay
40 x
.4 ton
Legume pasture
40 x 2 AUM
Supplement
40 x 17.9 cwt
40 x 140 pounds
Mineral and salt
Veterinary and drugs
$40 x $10.00
Taxes and insurance
(breeding stock)
General farm expense
Transportation to market
$1.00 per head
$ .75 per head
Cost of marketing

$
x $ 1.10
x $ .55
x $ 3.00
x $18.00
x $ 3.00
x $ 4.75
x $ .03
(1.5 % of $2,240)
x 577
x 577
Total Direct Costs

$5,112.09

III. Income Over Direct Costs
(I minus II) ($21,302.44 IV.

$16,190.35)

Average Operating Capital Requirements

Average sow inventory value
Boars
Grain and forage
( .3 X $10,248.00)
Other direct costs
( .5 X $5,942.35)
Total
V.

$2,000.00
240.00
3,074.40
2,971.18
$8,285.58

Labor Charge and Interest on Average Operating Capital

Labor charge
Operating capital charge

( 40 x 25 hours x $1.50)
( 6% of $8,285.58)
Total

VI.

$1,500.00
497.13
$1,997.13

$3,114.96

Return to Buildings, Equipment and Management

(III minus V)
VII.

120.00
8,140.00
1,100.00
480.00
288.00
240.00
3,401.00
168.00
400.00
33.60
810.00
577.00
432.75
$16,190.35

($5,112.09 - $1,997.13)

Estimated Profitable Investment in Buildings and Equipment

20% Capitalization Rate*
Per Sow

Total Investment
Buildings
Equipment

($3,114.96 + .20)
(75 % )
(25 % )

$15,575
$11,681
$ 3,894

($3,114.96 + .16)
(75 % )
(25 % )

$19,468
$14,601
$ 4,867

$389
$292
$ 97

16% Capitalization Rate*
Per Sow

Total Investment
Buildings
Equipment

$487
$365
$122

NOTE: If you invest on the basis of the 20% capitalization as above, returns to
management are $1,180 with $1,935 allocated to pay DIRTI. If you invest on the
basis of the 16% capitalization, rate returns to management are $696 with $2,41 q
allocated to pay DIRTI. Footnote with Tahle 4 explains capitalization rates.
8

VIII.

Allocation of Gross Income
Level of building and equipment investment

Grouping of costs or charges

Grain and Forage
Other Feed Costs
Other on-farm Costs
Hauling to Market
Cost of Marketing
Interest on Operating Capital
Labor Charge
Building DIRTI
Equipment DIRTI
Management Return
Gross Income

('

$19,468

$10,248
3,569
1,364
577
433
497
1,500
1,577
842
696
$21,303

in Planning Your Farm or Ranch Business," and EC
633, "Guidebook for Planning a Farm or Ranch Business. "
If you consider the whole farm plan, credit secured will be on a better base. With the complete
plan worked out you and your credit man can see
what income will be available for family living and
how much will be left to pay interest and principal
on outstanding loans.
Lenders, like others, are busy people. Your record information and budgets provide a concise, to
the point, approach that will be to the advantage of
both the lender and you.

SECURING FINANCING
~

$15,575

$10,248
3,569
1,364
577
433
497
1,500
1,261
674
1,180
$21,303

To get into the hog business or to expand very
likely will require a source of credit. Credit used
wisely can be an effective tool to make your whole
farm operation more profitable.
Credit people base their decisions primarily on
the reputation and demonstrated managerial ability
of the farm operator. One way of demonstrating
management ability is by keeping accurate, complete records for the whole farm operation. These
records need to include more than just total costs
and returns for the farm.
Enterprise records are a must so farm operators
can tell which enterprises are making a return to
management and which are not giving a reasonable
return to labor. Let's look at the records needed for
the hog enterprise so that you can tell whether or
not it really pays all costs.
1. Cost of purchased grain
2 Cost of supplement, mineral and salt
3. Value of home grown grain fed
4. Value of pasture and hay used
5. Veterinary and drug expenses
6. Taxes, insurance, and interest paid
7. Repairs on buildings and equipment
8. Farm overhead expense due to hog enterprise
9. Cost of marketing (if not deducted from receipts)
10. Depreciation on buildings, equipment, and
any breeding stock eligible for depreciation
11. Hired labor
12. Sales and changes in inventory numbers.
Good records on a small hog operation will help
the credit needed to expand. If records are
secure
to
not available, a budget for the whole farm operation
can be an aid in securing credit. A budgeted plan can
also add to the value of your records. A system of
whole farm budgeting is available from any county
agent. It includes two circulars: EC 632, "Ten Steps

TYPES AND SOURCES OF CREDIT

Sources of credit are numerous and varied. Depending upon the use to be made of funds, loans are
classed in three broad types. These types are short-,
intermediate-, and long-term. The first two are generally used for financing the hog enterprise. However, it may be better to finance new buildings and
equipment under long-term loans. The advantages
gained will be a lower interest rate and a longer repayment period. With the longer repayment period,
part of the net income is available for better family
living the first year rather than having to wait until
the debt is paid off.
Short-Term Loans

These loans are usually made for a year or less.
In some instances, reputable operators may obtain
credit for feed and other operating expenses without
providing security. 1n the case of a regular lending
institution, a note must be signed. Dealers may furnish feed and other items on account. When this is
clone it is expected that advances will be paid when
pigs are marketeq.
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Intermediate-Ter m Loans

RURAL ELECTRIFICATION COOPERATIVES

These loans run from 3 to 7 years. Intermediate
loans are limited more or less by the value of chattels
or personal property to serve as security. As a general rule, loans up to 40 to 50% of this value will be
made. A reputable operator with a well-budgeted
plan may secure a much higher loan ratio if it appears that returns from the project can repay the
loan.

REA Co-ops may loan to their user-members for
equipment operated by electrical power supplied by
the cooperative. Terms are usually short or intermediate.
INSURANCE COMPANIES

Many insurance companies make agricultural
loans. Security for these loans is usually limited to
real estate. Banks sometimes serve as agents for insurance company loans made on a long-term basis.

Long-Term Loans

This type of loan is usually considered to be for
10 or more years. It is commonly referred to as
a real estate loan. Most lenders will not invest more
in a farm than some reasonable percentage of its
"normal" value. Ordinarily normal values are somewhat lower than present day market values. Lenders
generally agree that a new structure added to a farm
usually does not increase the security or loan value
by an amount equal to the cost.

INDIVIDUALS

Individuals are another source of credit. They
may require either real estate or chattel property for
security. Some loans are made without collateral.
Loans may be long-, intermediate-, or short-term.
SUPPLIERS

Suppliers, such as feed, and implement, building, and other supply companies often advance credit. This credit is usually in connection with the
product being sold on a temporary or short-term
arrangement.

COMMERCIAL BANKS

Most communities are served by one or more
banks. Usually a local bank confines agricultural
lending to its trade area.
Within an over-all framework of federal and
state regulations, banks operate under their own
established policies. These policies are adjusted from
time to time as conditions change. Banks commonly
lend to farmers for a variety of purposes, including
land and buildings, livestock and equipment, and
operating expenses. Most bank loans are intermediate or short-term. However, they are often made in
anticipation of renewal.

FINANCE COMPANIES

Many finance companies operate in the state.
They loan for just about any purpose on a shortterm basis. They also make other loans on an intermediate basis depending upon the individual situation.
Usually their rates of interest are higher than
those of other lenders. The rate of interest that you
pay is important. It can mean the difference between whether or not the use of credit for an enterprise will be profitable.

PRODUCTION CREDIT ASSOCIATIONS

The PCA's are cooperative credit institutions.
owned and operated by their farmer members. They
ordinarily deal only in agricultural credit. Loans are
made for items such as livestock, equipment, minor
real estate improvements including buildings, and
operating expenses. PCA loans are intermediate or
short-term.

FARMERS HOME ADMINISTRATION

FHA is an agency of the U.S. Department of
Agriculture. Its credit services are available throughout the state.
FHA is not considered a conventional lender
since its services are available only to eligible and
qualified applicants. To be eligible the applicant
must show that his needs cannot be met at reasonable rates and terms by private or cooperative credit
sources. Management assistance is provided with
the credit.
Loans may be made for most farm and home
needs, including farm improvement and purchase,
livestock, equipment, and miscellaneous farm and
home operating expenses. They may be short-, intermediate-, or long-term, depending on the purpose
and circumstances.

FEDERAL LAND BANK

The Federal Land Bank makes loans through
its cooperative member-owned associations. Loans
are made for many purposes but are secured only by
real estate. Loans are usually long-term.
CREDIT UNIONS

Cooperative credit unions, where they have been
organized, make loans to their members. Loans are
made for many purposes. They are approved by a
loan committee selected from the membership.
Loans made are short- or intermediate-term.
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SUMMARY OF HOG ENTERPRISE OUTLOOK
and rate of gain. It takes five to six pigs per litter
to break even. For each additional pig marketed
over the break-even number, returns for labor and
management increase by $12 to $15. With top
management a litter average of nine is a realistic
goal.

1. Characteristics

a. Good rate of return on feed
b. Low capital requirements with rapid turnover
c. High labor returns
d. Very responsive to above-average skill and management
e. Permits a wide range of systems (litter systems,
early or late farrowing, a dry lot or pasture)
d. Feed requirements are primarily grain and protein supplement.
g. High priority in use of resources if management
ability is present (especially on smaller farms)

c. Time of marketing is an important consideration in planning.
d. Selection of the production system and volume
that will maximize profit from the total farm business is important. Extension circular 632, "Ten
Steps in Planning Your Farm or Ranch Business,"
can help you do this.
e. Use outlook information on prices and expected
production to make year-to-year decisions on adjustments in your hog plan. A well-run, efficient
hog enterprise based on present outlook information will pay off in the future as it has in the past.

2. Management Requirements
a. Effective disease prevention and control

b. Management ability should reflect itself in number of pigs weaned per litter, feeding efficiency
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Swine Feeding and Management
L.

J.

KoRTAN,

Extension Livestock Specialist
r

Feed costs make up 75% of the total cost of producing pork on South Dakota farms; therefore, a
skillfully formulated feeding program is essential
for efficient swine production. A balanced ration,
strictly speaking, is a combination of feeds furnishing the various nutrients in such proportions,
amounts and form that they will, without waste,
properly nourish a given animal or groups of animals
for a particular purpose.
Death losses among growing and finishing pigs
(50 pounds to market weight) is low. Therefore, if
a good feeding, management, and sanitation program is followed, little trouble should be encountered during this period. Either pasture or confinement management can be followed.
A balanced swine ration contains two types of
feed: ( 1) the cereal grains that make up the larger
portion of the ration and are used primarily for the
carbohydrates they contain and (2) supplemental
feeds, included in the ration to increase the protein,
minerals, and vitamins to proper levels.

As single-stomach animals rather than ruminants,
swine are not considered to be roughage consumers.
However, the brood sow can be fed some roughage.
Levels of 15 to 25% fibrous feed such as ground ,
alfalfa hay or meal are commonly used for bred
sows; if sows are self-fed, you may want to consider
higher levels.
Vitamins

By simple definition, vitamins are organic compounds required for normal growth and maintenance of animal life.
When first discovered, vitamins were assigned
letters of the alphabet. Now they are categorized according to to their chemical properties and are
classified into two groups-those that dissolve in
fat solvents and those that dissovle in water.
Some confusion exists where a technical name
and alphabet letter are used to identify a vitamin.
An example is vitamin Bi. B1 has been used for many
years, but now we prefer to use its true name,
thiamine.
Rations formulated for drylot feeding usually
need an addition of vitamins A and D, riboflavin,
pantothenic acid, nicotinic acid, choline, and vitamin B12. When mixing rations with cereal grains
( other than yellow corn) the addition of vitamin A
is important. Swine raised without direct sunlight
should receive supplemental vitamin D.
Pasture and alfalfa meal are good sources of vitamins. Therefore, supplemental vitamins may be reduced for hogs raised on pasture. The amount needed depends on the quality of the pasture. In this
case, no rule of thumb can be substituted for good
management.
With the kind of ingredients used in modern
swine rations, we only have to worry about seven
vitamins. The major problem vitamins, their deficiency symptoms, and a good source of each are shown
in Table .3.

NUTRIENT REQUIREMENTS
Protein

Protein is needed for maintenance, growth, gestation, and lactation. The carcass of a new-born pig
on a dry-matter basis is composed of 70% protein or
nitrogenous materials. Therefore, proper protein
level in the ration is of special importance for gestating-lactating sows.
Energy Allowances

Energy is needed to maintain necessary life processes. After these processes are supplied, surplus
energy may be stored as fat.
Carbohydrates and fats of available feeds are the
chief sources of heat and energy in swine rations.
Protein-rich feeds are seldom used for this purpose
because of their relatively high cost. Carbohydrates,
which make up 751~ of the dry-matter in most
plants, are the most abundant nutrients in cereal
grains and their by-products.
Swine require fat in a ration, although the minimum level is not known. Research data indicates
that a level of 1.0 to 1.5% fat is adequate. It has been
conclusively shown that the practical swine ration
contains at least this amount.

Minerals

The addition of salt to a ration at one-half pound
per 100 pounds of total feed (0.5%) helps balance
and improve the palatability of the ration. Salt and
other minerals can be self-fed. However, indications
are that a completely mixed, correctly balanced ra12

TABLE 1. COMMON SOURCES OF NUTRIENTS REQUIRED BY SWINE.
COMMON SOURCES OF NUTRIENTS REQUIRED BY SWINE
Protein

Carbohydrates and Fats

Soybee .. ,eal
linseed meal
Cottonseed meal

Corn

Plant

Oats

Peanut meal

Wheal

Water

Barley

Meat ond bone scraps
Tonkoge
Fish meol
Dried skimmilk
Dried buttermilk
Blood meal

Sorghum groins, Milo

Animal
Molasses
Dried whey

Minerals

Water-Soluble (B-Complex) Vitamins

Fat-Soluble Vitamins

/\. Needed in larger /\mounts

Solt

Yellow corn
/\lfolfo meol
Fish liver oil
Synthetic forms
Good posture

Grains
Roughoges
/\lso from above minerals

lrrod io ted yeost
/\ctivoted ergosterol

Limestone

Calcium ( Co.)
Phosphorus ( P)

Steamed bonemeal
Dicolcium phosphole
Dell. phosphate

Sodium (No)
Chlorine (Cl)
Potassium (K)
Magnesium (Mg)
Sulfur (S)

Vit. A

Vit. D

B. Trace Minerals

Thiomin
Riboflovin
Ponlothenic ocid
Niacin
Pyridoxine

Sun-cured legume meals

Sunshine

Iron (Fe)
Copper (Cu)
Zinc (Zn)
Manganese (Mn)
Iodine (I)
•Cobalt (Co)
•Boron (Bo)
•Molybdenum (Mo)
•Selenium (Se)
•Fluorine ( F)

Wheat germ meal or oil
/\lfolfo meol
Groins
olpho tocopherol

Troce mineral premix

Vit. E

Natural ingredients

Choline
Vitomin 812
•Biotin
*Por~H~mino-benzoic acid

Brewers yeast

*Inositol

FGrmentation products

•Folic acid

Synthetic forms
Good posture

*Vitamin 813

•whey factor
•Fish solubles factor
•"Gross Juice" factor

/\lfolfo meal
Good posture
Me nod ione (synthetic)

Vit. K

/\lfolfo meal
Fish solubles
Distillers dried solubles
Milk by-products

*Fermentaition factor

• Quontitotive requirements not definitely ed4blished.

TABLE 2. SUGGESTED RANGE OF COMMONLY USED INGREDIENTS
THAT HAVE PRODUCED SATISFACTORY RESULTS.
Percent

of
Percent
protein

Ingredients

13-17 Alfalfa meal

Gestation

10-50

Percent of complete ration
Lactation
Starter
Growing

5-10

0

0-5

Finishing

0-5

Barley ( 48 lb. /bu.)
Blood meal

25-70
1-3

50-70
1-3

5-25
0

50-70
1-3

60-90
1-3

8.8

Corn, yellow (56 lb./bu.)

25-70

35-80

10-60

60-80

75-95

7

Corn and cob meal

20--40

0

0

0

0-5

0-5

2-5

0-5

11.5

80

27

Distillers dried solubles (corn)

10
0-5

57-70 Fish meal

2-10

2-10

0-5

2-10

2-5

32

Fish solubles ( 50 percent solids)

2-3

2-3

2-3

2-3

2-3

32
50
8.8

Linseed meal
Meat and bone scraps
Grain sorghum

0-5
0-10
25-70

0-5
0-10
50-70

2-5
0-5
5-35

2-5
0-5
50-70

2-5
0-5
60-90
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supplement

Remarks

5-25 Good source of carotene
and B vit., unpalatable
to baby pigs
Corn substitute
Availability
High-energy, palatable,
available
Bulky, low energy

10-20 High in B-vit. Source of
"unidentified fermentation factors"
5-30 Availability, cost limitations, good amino acid
make-up
2-5 Excellent source of "unidentified fish factor"

5-20 Low in lysine
5-30 Low in tryptophan
Corn substitute. Lacks
vitamin A

Percent
protein

3

Ingredients

Gestation

Molasses (cane, 11.7 lb. / gal.)

12
16.0

Oats (32 lb./bu.)
Oats, rolled or oat groats

33

Skim milk, dried

44-50 Soybean meal

0-20

Percent of complete ration
Lactation
Growing
Starter

0-10

0-5

Finishing

5-10

0-10

Percent
of
supplement

Remarks

0-10 Used for energy, better
physical appearance and
harder pellets

10-40

10-15

0
0-40

5-20
0-10

5-20
Palatable, cost limitations

0

0

0-40

0

0

10-22

10-22

10-25

10-20

5-16

0-10

0-10

0-5

0-5

25-90

25-90

5-35

60-80

70-90

60

Tankage

12.7

Wheat ( 60 lb./bu.)

15

Wheat bran

5-30

5-20

0

0-5

0-5

16

Wheat midds

5-20

5-20

0-5

5-30

5-30

12

Whey, dried whole cheese

0-5

0-10

0-20

0-5

0-5

Excellent protein quality, palatable but cost
limitations
50-80 Good amino acid makeup. Low in methionine,
palatable

5-30 tow in tryptophan and
isoleucine
Corn subs., cost, no
vitamin A
20 (max.) Bulky, high fiber,
laxative

5

Low energy, partial
substitute for grain
Lactose is carbohydrate
"of choice" for baby
pigs. Unidentified whey
factor

Note: In using the above figures, consideration must be given to quantity of ingredients used in rations of a similar nature and composition.

Table 3. Problem Vitamins for Swine
Vitamin

Major Deficiency Symptoms

Good Sources

A

Slow growth, lameness, incoordination, poor
reproduction, night blindness

Yellow corn, alfalfa meal,
synthetic

D

Slow growth, enlarged joints, weak, bowed or
broken legs, lameness

Sunshine, sun-cured legumes, irradiated yeasts

RiboBavin

Slow growth, poor appetite, poor hair coat,
lameness, crooked legs, diarrhea, anemia, poor
reproduction

Milk, milk by-products, alfalfa meal, brewer's yeast
and by-product, synthetic

Niacin

Slow growth, poor appetite, poor hair coat,
diarrhea, poor reproduction, occasional vomitmg

Alfalfa meal, brewer's yeast
and by-products, synthetic

Pantothenic
Acid

Slow growth, poor appetite, lameness, incoordinated, wobbly gait, goose stepping, poor
reproduction

Alfalfa meal, brewer's yeast
and by-products, milk byproducts, synthetic

Choline

Slow growth, poor appetite, stiffness, weak
bones, poor reproduction

Alfalfa meal, animal and
plant proteins, fats

Slow growth, poor appetite, anemia, pain rear
quarters

Animal by-products, fermentation by-products
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tion, which includes minerals, will more adequately
meet the pig's requirements. A good self-fed mixture:
Steamed bone meal
40 lb.
Ground limestone
40 lb.
Trace mineralized salt (Hi zinc)
20 lb.
Calcium and/or phosphorus are commonly added to complete rations in the forms of limestone,
dicalcium phosphate, or steamed bone meal. The calcium requirement is rather specific in that either
not enouu-h
or too much calcium can be harmful. A
t,
ratio of equal percentages of calcium and phosphorus ( 1 to 1)is most desirable. A calcium-ph?sphorus ration that exceeds 1.5 to 1 may depress gams
and feed intake. A high level of calcium in some
way affects zinc metabolism. A dermatitis termed
"parakeratosis " results from a zinc deficiency aggravated by too much calcium (above 0.8% ). The
averau-e ration will supply 30 parts per million (ppm)
of zi1~c; the requirement is 50 ppm. Zinc, therefore,
should be added to the ration; sources are zinc oxide,
zinc carbonate, and zinc sulfate. Trace mineralized
salt containing .5% zinc may also be used.
Minerals and Level of Each Needed in Swine Ration
Pig Weight
Mineral

10-30

30-50

50-125

lbs.

lbs.

lbs.

Calcium % _____
.70
Phosphorous %
-70
Salt % _______________
.50
(Chlorine and
Sodium)
Zinc, gm. / ton __ 90.00
Iodine, gm. / ton
.20
Iron, gm. __________ 90.00

Market
Weight

Breeding
Stock

.60
.60
.50

.60
.60
.50

.50
.50
.50

.60
.60
.50

90.00
.20
90.00

90.00
.20
90.00

90.00
.20
90.00

90.00
-20
90.00

Antibiotics and aresenicals are widely used in
swine rations. They are not nutrients in themselves,
but they are known to discourage growth of harmful organisms in the digestive tract. They may also
aid in making nutrients more available for assimilation.
Antibiotics are usually added to growing-finish ing swine rations. Benefits vary from farm to farm.
Experimental results indicate variations from excellent improvement in gains (10-20% ) and feed
efficiency to no improvement.
Generally, it is recognized that antibiotics help
prevent "set-backs" due to stresses such as bacterial
invasions and extreme changes in environmenta l
conditions. Antibiotics also aid in the prevention
and control of nonspecific enteritis (scours).
Antibiotics are usually added at about 10 to 20
grams per ton of complete grower ratio~ and 10 ~o
15 grams per ton of complete finisher ration._ Protem
supplements for growing pigs should contam 50 to
100 grams antibiotics per ton and finisher supplements about 50 to 60 grams per ton. Twenty to 40
grams are recommended per ton of complete creep
rations.
Arsenilic acid and 3-nitro-4-h ydroxy-phen ylarson ic acid may be used in growing-finish ing swine
rations. Recommended levels are 90 grams of arsenilic acid per ton of complete feed or 450 gran:is per
ton of protein supplement (35-40% ). Feed 3-rntro at
the rate of 22 u-rams per ton of total feed or 100
u-rams per ton t, of protein supplement. Arsenicals
~ust be removed from the ration 5 days prior to
marketinut, in order to avoid residues in the tissues.

BALANCING THE RATION

Water Allowances

Hogs, of course, require more water in hot than
in cool weather. In temperatures below freezing,
automatic waterers should be equipped with heat to
keep ice from forming. Table 4 gives average water
consumption of pigs on full rations.
Table 4. Water Consumption of Pigs on Full Rations
Approximate Water Consumption Free Choice
Daily Per Pig (lbs.)
Weight of Pig. (lbs.)
Spring Pigs
Fall Pigs

25
50
75
100
150
200
250
300
350
400

Antibiotics and Arsenicals

3.3
5.5
8.5
9.0
10.0
9.0
7.5
6.0
5.3
5.2

2.5
4.5
7.0
7.5
9.0
9.6
7.5
6.0
5.3
5.2
15

Balancing swine rations is largely a matter of
correctinut, the nutritional deficiencies of the cereal
u-rain that serves as the primary source of energy.
Yellow corn is the main cereal grain used tn swme
rations in the Midwest.
Corn contains from 7 to 9% protein, and this
protein is deficient in many of the amino acids required by hogs. The quality (amino acid balance)
of this protein is poor.
.
Corn is also deficient in many of the mmerals
and vitamins required by swine. Therefore, to balance a swine ration in which corn is used as the
source of energy, we need to add: (1) a high-quality
protein source, (2) minerals, and (3) _vitai:nins. _
The amount of mineral and v1tamm fortification necessary depends upon the weight of the pig
and the protein source or sources. For example,
many of the mineral and vitamin requirements are
reel uced ( as a percentage of the ration) as the pig

METHODS OF FEEDING

grows from birth to market weight. Also, when
animal protein is included in the ration, less mineral
supplementation is usually required than when all
the protein comes from plant sources.

Corn and Balanced Supplement
Self-Fed Free Choice

This system of feeding offers the greatest simplicity; however, the efficiency varies considerably,
both in cost and in time. Even though the palatability level of the supplement is fixed, the palatability
of corn and especially the palatability of pasture
varies greatly. Therefore, undereating or overeating
of supplement may be a problem (most common in
pasture feeding).

Sample Formulation ("Square" Method)

A step-wise procedure for balancing a ration is
shown below. The necessary calculations are made
and the answers entered on the worksheet.
To simplify some of the calculations, assume
that we are formulating a ration for a 180-pound
hog. We will use ground yellow corn, soybean meal
( 44% protein), dicalcium phosphate, limestone,
trace-mineralized salt, and a vitamin premix.
The recommended protein level for 180-pound
hogs is approximately 12%. The first step in balancing the ration is to determine what combination of
ingredients we should use to establish the correct
protein level. Corn and soybean meal are the only
two ingredients in our ration that contain protein.
Therefore, we need to decide what ratio of these
two ingredients will constitute a 12% protein ration.

Complete Rations
Complete rations may be formulated by building
"from the ground up," or they may be made by
mixing balanced supplement with ground grain.
The cost of grinding and mixing is often more than
offset by the inefficiencies of over- or undereating >
supplement when it is self-fed, free choice with
gram.
"Least-time" complete rations are designed to
produce fastest gains with less regard for cost of ,
gain. Least-time rations should be mixed according
to protein level standards.
"Least-cost" complete rations are cost-controlled
rations built for most economical gains with less
regard for time. They will require 30 days or more
than least-time rations to get hogs to market weight.
The principle of this: as the price relationship between corn and protein changes, one is substituted
for the other within safe limits defined by feeding
experiments. This is possible only by properly balancing the ration with minerals, vitamins, and
additives.

(% protein --..........._
32 parts corn
--..........._
-----(44 minus 12)
in corn)
12 (% protein
desired) -........__
44 (% protein in ____3.2 parts soybean meal
soybean meal)
(12 minus 8.8)

8.8

To obtain the desired 12% protein mixture, we
made the following calculations:

Limited Feeding
Limited feeding of the growing and finishing
pig from 100 pounds to market weight is practiced
on some farms. This simply means that you do not
self-feed a pig 100% of what he will consume a day;
by some method of hand or mechanical feeding you
restrict the amount of feed to perhaps 70 or 80%
of what he would generally consume in a 24-hour
period. This type of feed restriction during the finishing period will reduce backfat thickness and
sometimes improve feed efficiency. Much of this feed
efficiency is a result of reducing the amount of feed
that is wasted by the pigs. By limited feeding you
get a slower growth rate, thus requiring a longer
period for the pig to reach market weight.

1. Subtract
12.0% protein desired
-8.8% protein in corn
3.2 parts soybean meal needed

2.

Subtract
44% protein in soybean meal
-12% protein desired
32 parts corn needed

3. Add
3.2 parts SBM
+32.0 parts corn
35.2 total
4.

Divide
32 + 35.2

= .909 x 100 = 90.9 lb. corn per 100 lb. feed

5. Divide
3.2 + 35.2

= .091 x 100 = 9.1 lb. SBM per 100 lb. feed

1

Liquid Feeding
The present idea of liquid feeding is to mix a
complete ration, or a close similarity, with water and
feed the mixture through some type of automatic
equipment. Some of the research information avail16
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able on ways of liquid feeding include: (1) limit
and full feeding, (2) varying the amount of water
added from a thick solution to providing all the
water needed by the pigs in the feed, (3) soaking the
feed ( 4) adding aid-in-digestion material, (5) feeding a paste diet.
The liquid rations compare to dry feeding in the
following ways: (1) Weight gain and feed conver1
sion of liquid-fed pigs are about equal to dry-fed
pigs when both are full-fed, and probably the same
when limit-fed on an equal basis. (2) Effect on car, cass is about the same. If a high water-to-feed ratio
is used, the dressing percentage might be less.
Research at two University research stations
shows pigs self-fed a complete mixed ration consumed slightly more feed, gained faster, and required
less feed per pound of gain than pigs which were
hand-fed a similar ration mixed with water.
Dry
Feed

Av. daily gain, lbs. ______ 1.72
Av. daily feed, lbs. ____ 5.42
Feed/ lb. gain, lbs. ______ 3.15

Liquid
Feed

Feed

Liquid
Feed

1.56
5.21
3.34

1.69
5.54
3.29

1.42
4.92
3.46

Dry

clipped, will carry from 20 to 50 growing-finishing
pigs. Provide pigs on pasture in the summer with
movable shades.
A poorly drained dirt lot infested with parasites
and disease organisms is not a pasture. Never use it
for hogs.
Confinement System

In a confinement system a pig is more dependent
on the producer than it is in a pasture program. The
nutritional requirements are the same when a pig is
in confinement as when it is on pasture but it
cannot make up nutritional deficiencies when confined. On the other hand, if an inadequate ration is
fed a pig on pasture, perhaps it can make up some
nutritional deficiencies by consuming forage. This
applies especially to the B-complex vitamin deficiencies, and a certain amount of mineral requirement can be met by consuming some soil.
The practice of raising hogs in confinement is
increasing. Such a system can be successful, but it requires close observation and good management.
FEEDING DURING GESTATION

In another trial, liquid-fed hogs gained faster but
required more feed than pigs fed the same ration in
dry form. Scientists conclude that the increased rate
of gain brought about by liquid feeding was due to
increased feed consumption, as the liquid fed hogs
required more feed per pound of gain. Carcass characteristics were not significantly affected by either
treatment.

Tests show it pays to limit rations to avoid overfatness. Gilts given less to eat during growth and
gestation will wean more pigs than their fatter,
heavier sisters. Limited feeding results show limitedfed gilts and sows are best normal-fed mothers in
three ways: (1) farrow 8% more pigs; (2) wean 22%
more pigs-an average of I.I more pigs per litter; and
(3) save 155 lbs. of feed per sow.
For hand feeding a complete ration in drylot,
provide a ration containing 14 to 16% protein with
about 10 to 15% alfalfa meal. The amount to feed of
a complete ration: gilts-1.5 to 1.75 pounds per 100
pounds body weight; sows-1.25 to 1.50 pounds per
100 pounds body weight. The first 2 weeks and the
last month of pregnancy, increase levels of feeding
approximately .25 pounds per 100 pounds body
weight. If grain and supplement is hand-fed separately, feed supplement daily in following amounts:
gilts-1.3 pounds of 35 to 40% protein per day; sows
-1.2 pounds of 35 to 40% protein per day. Gilts on
pasture will need some grain and supplement. Tests
indicate 2 or 3 pounds of feed per day will do the
job. Exercise is important.
Self-feeding takes less labor but increases feed
costs. To keep sows from getting too fat, rations
need more fiber (generally ground alfalfa hay or
meal) than usual. Provide 20 to 35% in a meal.
When following a self-feeding program it is necessary to grind fibrous feeds fine (3/16 inch hammer
mill screen) to prevent sows from sorting. A ration
with 12% protein content is needed under a selffeeding program.

Pelleting

Experimental data on pelleted growing-finishing
corn rations show that pigs gain approximately 0.1
pound per day faster and save about 6 pounds of
feed per 100 pounds of body weight gain. Normally
this improvement does not justify the cost of pelleting. It appears economical to pellet barley and rations containing high amounts of fibrous feeds, such
as oats, alfalfa, or poor quality unpalatable feeds.
Pelleting improves the consumption of these feeds
and reduces wastage.
Pasture System

A well-managed pasture system is an excellent
method of raising hogs. Rotate the pasture so that
pigs are not on the same pasture year after year.
Fence the pasture tightly, and see that it is well
drained and has no muddy wallows. It should supply an abundant amount of succulent legumes. Clip
these legumes periodically, keeping forage at a
height of 5 to 6 inches. Legumes such as alfalfa and
red clover, rye, and rape make excellent pasture. An
acre of pasture with a good stand of legume, kept
17

FEEDING THE PIG

(2) Fifty per cent soybean meal can be substituted
for forty-four per cent soybean meal by substituting 86 pounds of 50 per cent soybean meal and 14
pounds of corn or milo for each 100 pounds of 44
per cent soybean meal.

When pigs are farrowed, they have practically no
resistance to disease. They get considerable help
from the sow's colostrum milk these first days after
farrowing. If the milk flow is very limited to start
with and the litter large, the problem will be greater.
On good milking sows, don't expect baby pigs to
start eating until they are over 1 week old. Here are
some pointers that will help to get baby pigs started
eating early. Put a few handsfull of pellets in a pan
close to the light or heat where the pigs spend much of
their time. Add some fresh pellets each day. Do not
allow feed to accumulate and get stale. Tests show
pigs don't like stale or dirty feed, and they prefer pellets to meal. If they run through the feed and get
it crushed finely or if it becomes messy, they won't
eat it so readily. Be sure to have fresh water close to the
feed at all times.
To simplify the number of rations required for
swine, South Dakota State University recommends
three rations containing 16, 14, and 12 per cent pr0tein for all pigs except for the pre-starter and starter
rations. The feeding program is as follows:

(3) Dehydrated alfalfa meal is included as a nutrient
safety factor in these rations. Therefore, if excellent mixing is available, dehydrated alfalfa can be
replaced by corn pound per pound provided ade- ,,
quate vitamin and mineral supplement is available.
( 4) Iodized salt and trace minerals can be replaced
by trace mineralized salt so that it will supply 90
grams of zinc and 45 grams of iron, .2 gram of
iodine, and 10 pounds of salt per ton.
(5) Leafy ground alfalfa hay can replace dehydrated
alfalfa meal.
(6) Steamed bone meal can be substituted for dicalcium phosphate pound for pound in complete
rations.
Gestation-Lactation Rations

The 16 per cent and 14 per cent corn-soybean meal
ration previously described can be hand-fed to sows
and gilts as indicated below. However, extreme care
should be taken to prevent overeating on the part of
boss sows. If boss sows become a problem, individual
sow feeding stalls should be considered.
For producers who wish to self-feed sows, the following rations are suggested. If sows become overly
fat, add alfalfa hay at the expense of corn.
If constipation is a problem before and immediately after farrowing the substitution of 5 to 10%
wheat bran or dried beet pulp for corn or milo is
recommended.

Growing-Finishing Rations
Per Cent of Protein
40-75 lbs. 75-125 lbs. 125-220 lbs.
16%
15%
12%

Ingredient

Ground corn or milo _______________ 1,456
44% Soybean meal__ __________ ---------- 420

1,552

1,674

324

210

----------

50

50

50

Ground limestone -------------·----------Dicalcium phosphate ____________________

4

4

38

38

34

Salt (iodized)' ------------------- ---------• l ______________________
Trace mineral mix

10

10

10

2

2

2

Vitamin-antibiotic premix 2

20

20

20

2,000

2,000

2,000

17% Dehydrated alfalfa

--

----------

Gestation-Lactation Ration Table

Ingredient

Rations for Sows
Gestation
Lactation
(Self-Fed) (Hand or Self-Fed)
Lbs.
Lbs.

Ground yellow corn ________________________ _ 825
Ground oats ____________________________________ _ 400
44 % Soybean meal___ _____________________ _ 220
w ·heat bran ________________ __________ ______ _____ _ 150
Good quality alfalfa hay ___________________ 175
Dehydrated alfalfa meal _________________ _ 175
Dicalcium phosphate _____________________ _
25
Ground limestone ____________________________ _
Salt (iodized) __________ ____ ____ ___________ _
10
Vitamin mix _______________________________ _
20'
2,000

'The trace mineral mix and / or iodized salt should supply: 90 grams of
zinc; 0.15-0.20 grams of iodine; 45 grams of iron and 10 pounds of sa lt
per ton of feed.
2

The vitamin-antibiotic mix should supply the following amounts per
ton of complete feed for 16 %, 14 % , and 12 % protein rations, respectively: Vitamin A-3,000,000, 2,400,000, 2,400,000 l.U.; Viatmin D360,000, 240,000, 240,000 LU. ; riboflavin-2.5, 1.5 , 1.5 grams ; niacin
-8.0, 8.0, 8.0 grams; calcium pantothenate-9.0, 6.0, 6.0 grams; choline chloride-100, 100, 200 grams; Vitamin B.,-15, 10 , 10 milli grams; antibiotics-40, 20, 20 grams.

Possible substitutions when using these rations:
(1) Milo can be substituted for corn pound for pound
if milo contains more than 9 percent protein; otherwise, substitute on a protein basis if milo contains less than 9 percent protein.

1,088
250
350
150
100
25
7
10
10 2
2,000

'Contributed a minimum of the following amounts of vitamins per ton
of rations: Vitamin A, 2,200,000 LU. ; Vitamin D 2 , 240,000 LU.; riboflavin 1.0 gm.; pantothenic acid, 3.0 gm.; and Vitamin B 12 , 10 mg. ;
niacin, 8.0 gm.
'Vitamin A, 2,200,000 LU .; Vitamin D,, 240,000 I.U.; riboflavin, 1-2
gm.; pantothenic acid, 5.0 gm.; niacin , 4.0 gm. and Vitamin B 12 ,
10.0 gm.
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(Hand-feed about 1~~ to 2½ per cent of body
weight-3 to 6 pounds)
(Flush gilts by full feeding ration two weeks
prior to breeding)

Relationship of Body Weight to Feed Intake
and Daily Gain

As pigs grow, they gain faster and require more
feed per pound of gain. The increased requirements
are due to greater maintenance requirements at the
larger body size.

Level of protein %

Gestation-First %:
14
Hand-feed ration to maintain body weight
(3 to 5 pounds per day for gilts up to 350
pounds)
(3 to 6 pounds per day for sows 300 to 600
pounds)
Gestation-Last ½:
16
Hand-feed about 6 pounds of ration
Farrowing:
Reduce feed intake slightly 4 to 5 days before
and after farrowing
16
(keep sows just a little hungry)
Lactation:
Self-feed during lactation or hand-feed to
appetite
16

Feed Required per Pound of Gain
as Pigs Get Heavier

Prior to 30 pounds live weight, pigs gain as much
as 1 pound on 1 pound of feed. This period from 5 to
15 pounds, you can well afford to feed the very best
ration available, as the cost of gain is not appreciably
affected. This is the basis for our prestarter recommendation.
In Table 5 it is apparent that feeding costs increase considerably per pound of gain as pigs get
heavier. This points to the desirability of not feeding pigs after 220 pounds aside from the undesirable
effects on market quality in the accumulation of excess fat. Unless feed is restricted, it takes over 4
pounds of feed per pound of gain when pigs get
past 220 pounds.
Feeding pigs beyond good market quality
weights results in excessive feed costs and reduced
feeding profits.

The Recommended Levels of Protein in the Ration
for Classes of Swine
Ration

Source

Age or Size of Pig

Pre-starter

Commercial

Starter

Commercial

Grower

Commercial or
home mixed
Commercial or
home mixed
Commercial or
home mixed
Commercial or
home mixed

Growingfinishing
Growingfinishing
Gilts retained
for breeding

Early weaned or
orphan pigs
2 wks. of age30 lbs. body wt.
30-50 lbs. body
weight
50-125 lbs.
body weight
125 lbs.-market weight
200 lbs.breeding

Level of
Protein%
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Table 5. Feed Required Per Pound of Gain Increased as Pigs
Get Heavier

18-20

Approx.
Age
(days)

16
14

50
80
97
117
145

12
14

~

Av.Daily
Feed Intake
(lbs.)

Av.Daily
Gain
(lbs.)

Approx.
Av. Feed
Per Lb. Gain
(lbs.)

30
70
100
140
200

2.0
4.3
5.5
6.8
8.3

1.0
1.6
1.8
2.0
2.1

2.0
2.7
3.1
3.4
4.0

Av. Live
Weight

Table 6. Feed Requirements During Various Periods of Pigs' Lives
Corn or
Equivalent
(bu.)
(lbs.)

Breeding gilt weaning ( 35 pounds)
to breeding age ( 8 months) _________________
Sow (gilt breeding to farrowing)
Hand-feeding ---------------------------------Self-feeding -------------------------------------Sow and litter, farrowing to
weaning ( 8 weeks) ( creep
feed, 25 pounds per pig) ---------------------Spring pig weaning to market
on pasture ( 35 to 220 lbs.) __________________
Fall pigs in dry lot, weaning
to market ( 35 to 220 lbs.) -------------------Boar for 1 year --------------------------------------

Protein
Supp.
(lbs.)

Legume
Protein
(acres)

.1

14

784

120

10
16

560
896

115
115

9.5

532

130

10.5

588

80

.05

11.5
20

644

100
120

.25

19

Creep
Feed for
Pigs

200

Table 7. Approximate Total Feed Required Per Sow Raising
a Litter of Eight Pigs (Confined Feeding, Using Concentrate
Ration and Hand-Feeding During Gestation)
Corn or Equivalent

Supp.

(lbs.)

(lbs.)

560
550
200

100

Breeding to farrowing __________________
Farrowing to weaning ( 40 lbs.) __
Creep for 8 pigs -------------------·------·--Weaning to market wt. ( 40 to 220
lbs.) (3.6 lbs. x 180 lbs. x 8 pigs)
Total per litter of 8,
breeding to market -------------------·----

4. "Flushing" (increasing feed intake) during the
breeding season is recommended. Increase feed
intake 7 to 10 days before breeding starts and
maintain until all sows or gilts are bred, but not
to exceed 28 days.
5. Under conditions of hand, or individual mating,
two services per sow or gilt are recommended.
The first mating on gilts should be on the first
day of estrus and the first mating of sows on the
second day of estrus. The second service should
follows the first by 24 hours.

5184
6594

(Note: When only one mating can be made during the
estrus period, it is recommended that gilts and sows be
served on the second day of estrus.)

Table 8. Approximate Total Production Costs for a Pig from
Weaning to Market (Eight Pigs Per Litte~ Weaned)
Total wt. gain ------·--------------------------------------------------··· 180 lbs.
Feed/ pound gain __________________ --·---------------·---------------- 3 .6 lbs.
Feed per pig ------------------------·--------·------------· ________________ 648-:0lbs.
Cost per pound of feed -----------------------·------------------- 2.5 cents
Feed cost, per pig, weaning to market ____________________ $17.20
Feed cost per pig (includes sow and creep
needed from breeding to weaning). ____________________ 4.45
Total feed cost per pig from time sow is
bred till 220-pound pig is marketed. -----·------------ $21.65
Total cost per pig, other than feed cost ( including
breeding herd, labor equipment, depreciation,
etc. 25% of total cost.) $21.65 + 75 = .288 x
X 100 = $28.88. $28.88 -$21.65 = $7.23 production cost other than feed cost. ________________________ 7.23

6. When weaning under 3 weeks of age, breed sows
on the second heat period after weaning. It is
generally satisfactory to breed sows on the first
heat period following weaning at 3 or more
weeks.
7. Keep gilts and sows separate during the gestation period.
8. Effective mange and lice treatment is recommended during gestation.
9. Boars should be 8 months old before being used
in the breeding herd.
10. Whenever practical, it is recommended that boars
be used to serve several sows or gilts outside the
breeding herd prior to serving those in the breeding herd. Accustom boars to the environment before the breeding season.
11. Boars of the same age or size can be run together
during the off-breeding season. Boars of different
ages, junior and mature, should not be run together.
12. The recommended size of exercise lot for holding a boar is one-fourth acre.
13. The maximum number of services per boar
should be:

$28.88
Expected selling price $16.60 per cwt. x 220 lbs. = $36.52
-28.88 = $7.68 net return when the above mentioned total
cost and selling price are considered.

Additional information on nutrient requirements
and figuring feeds for swine can be obtained by requesting the following fact sheets from your county
extension agent's office:
F. S. 278 Swine Producers Guide
F. S. 79 Figuring Feeds for Swine
F. S. 140 Feeding Brood Sows
F. S. 156 Managing the Pig herd

Per Day

Per Week

Per Month

Mature Boar
3
12
40
Junior Boar
2
8
25
Mature boar considered to be 15 months or older, Junior
boar under 15 months.

MANAGEMENT DURING BREEDING
AND GESTATION
General Management

14. The use of a breeding crate is recommended
when breeding gilts to old boars. It is often desirable to use a breeding crate when mating old
sows to young boars.

1. Separate gilts to be retained for the breeding
herd from the market herd at 4 to 5 months of
age or at 150 to 175 pounds-whichever occurs
first. They should have at least 12 well developed
teats.

15. Hand or individual mating of boars to sows or
gilts is recommended over field mating. However, if field mating is practiced, two methods
are recomended. One method is to split the
sow or gilt herd so as to have one boar per group.
Another method that is recommended is to alternate boars in the sow or gilt herd; that is, use one

2. Gilts should be at least 8 months old and weigh
near 250 pounds before they are bred.
3. Worm and spray sows and gilts before they are
bred and follow sanitary measures to prevent infection.
20

be one-half the stall width. The recommended
minimum width on each side of the stall or crate
for pigs up to 2 weeks of age is 18 inches.
5. Guard rails 8 inches above the bedding and 8
inches from the wall are recommended in central
farrowing house pens and individual farrowing
houses.
6. Lightly bed the farrowing pen or individual farrowing house with chopped or short straw or hay,
shavings, ground corn cobs, bagasse, peanut hulls,
cottonseed hulls, oat hulls, or other suitable bedding material. More liberal bedding may be used
in unheated houses during cold weather, provided
it is short or fine material that will not interfer
with the movement of the pigs.
7. Recommended shade area is 50 square feet per
gilt and litter, and 60 square feet per sow and litter.

boar or set of boars one day and another boar or
set of boars the next day.
16. Postpone breeding if boars and sows have recently
had a fever from any cause.
17. On good legume or legume-grass pasture, allow
10 to 12 gilts or 8 to 10 sows per acre.
18. Keep boars and sows free of draft in the winter
and as cool and comfortable as possible in the
summer. The square feet of housing or shade per
animal should be as follows:
Gilt, or Junior Boar
Sow, or Mature Boar

Winter
(housing)

Summer
( shade or housing)

15 sq. ft.
18 sq. ft.

17 sq. ft.
20 sq. ft.

Feeding Management

1. Hand-feeding of sows and gilts during gestation is
generally recommended. Greater utilization of
pasture and other desirable roughages can be attained, and the condition of the sows and gilts can
be more closely watched, but specially adapted
bulky rations can be successfully self-fed. Keep
sows and gilts from getting too fat.
2. When alfalfa hay is fed in a rack, four sows may
be fed per linear foot of rack space.
3. Bred sows and gilts may be used to glean corn
left in the field, providing there is not an excessive
amount of corn on the ground and supplement
is available.
4. Provide one automatic watering cup for each 12
gilts or sows. Additional watering space may be
required during warmer weather. (An automatic
waterer with two openings should be considered
two cups.)

Feeding and Watering Space

1. For self-feeding either in dry lot or on pasture, a
minimum of 1 linear* foot of self-feeder space or
one self-feeder hole per sow or gilt and litter is
recommended, provided the young pigs have additional feeding space in a creep.
2.For hand feeding in troughs either in drylot or
on pasture, a minimum of 1½ linear feet of feeding space is recommended per sow or gilt and litter, provided the young pigs have additional feed.
.
mg space 111 a creep.
3. For watering by automatic cup, provide at least
one cup, not less than 6 inches in diameter or the
equivalent, for each four sows or gilts and their
litters. ( An automatic waterer with two openings
should be considered two cups.) For hand watering in troughs, provide at least 2 linear feet of
trough space per sow or gilt and litter. Additional
watering space may be required during warm
weather.
4. Begin creep feeding the first week. Replace the
creep feed with fresh feed each morning until the
pigs begin to eat. The number of pigs per linear
foot of feeder space should not exceed five. The
edge of the feeder trough should not be more than
4 inches above the floor. A maximum of 40 pigs
per creep may be allowed.
5. Place creep feeders close to a water supply, and
near the area where the animals congregate. In
cool weather the feeders should be inside in a welllighted area, and in warm weather they may be
outside in an area covered to provide shade and
protection from rain.

SOW AND LITTER MANAGEMENT
Housing and Shelter

1. A farrowing house temperature of 55° to 65 °
Fahrenheit is recommended, provided adequate
ventilation is obtained.
2. Heat lamps placed in a corner, accessible only to
pigs, are recommended, especially when the farrowing house temperature falls below 65°F. If a
heat lamp of 250-watt size is used, suspend it approximately 24 inches above the bedding. Condition pigs to doing without the lamp by turning it
off during warmer periods or by raising it.
3. Farrowing pens in a central farrowing house or
individual farrowing houses should have a minimum size of 6 feet by 8 feet for gilts, and 8 feet by
8 feet for sows.
4. Farrowing stalls or crates should have widths of
20 inches for gilts and 24 inches for sows, and
minimum lengths of 6 feet for gilts and 7 feet for
sows. The space beneath the bottom board should

General Management

1. When possible, adjust the size of litters to the
number of functioning teats or nursing ability of
the sow. Transfer pigs from sow to sow as early as
21

possible. Three to 4 days after farrowing is usually
the latest time that this can be done, unless the
odor of the pigs is masked, which may make it
possible to transfer at a later time.

Weaning

1. Pigs may be successfully weaned at 3 to 4 weeks
when proper nutrition and management are practiced.

2. If pigs are to be weaned at 5 weeks or earlier, the
following conditions are recommended:

2. Clipping needle teeth of pigs at birth or the first
day is recommended for large litters, for pigs that
are to be transferred, or when injuries to either
pigs or sows' teats are a problem. Clip only the
tips of these teeth.

Age in Weeks

5

Farrowing House
Temperature-°F. ____________ 60
Minimum Floor Space per
Pig-Sq. Ft. _____________________ 5
Maximum No. of Pigs per
Linear Ft. of Feeder Space 4
Maximum No. of Pigs per
Linear Ft. of Water Space 10
Maximum No. of Pigs
per Group _________________________ 25

3. Prevent anemia in pigs farrowed in houses, beginning the first week, by making clean soil or
sod available, by applying copperas solution to the
saw's udder, by giving individual iron pills, by injecting pigs at 3-5 days with an "approved" injectable iron preparation, or by other methods. This
also may be necessary for pigs farrowed on pasture
when weather is unfavorable.

4

3

2

1

65

70

75

75

4

3

3

3

4

4

5

5

10

12

12

12

20

10

10

10

For early-weaned pigs, housing that is warm, dry, and
draft-free is required. Supplemental heat, such as a heat
lamp, and special feeders and waterers are recommended.

4. The age at which litters and sows may be run together will usually be 2 weeks, although small
groups may be put together as early as 1 week.
The age difference between such litters should not
be more than 1 week in a central farrowing house
or 2 weeks on pasture. It is recommended not
more than four sows with litters be put together
in a group in a central farrowing house or six on
pasture.

1. The number of pigs per self-feeder hole should be:

5. On good legume or legume-grass pasture, allow
six to eight sows or gilts and their litters per acre.

2. The percentage of self-feeder space given to protein supplement depends on the palatability of
grain, the supplement, and the pasture, but generally should be:

MANAGEMENT FOR GROWING-FINISHINGWEANING TO MARKET
Feeding Management

Under 25 lbs. _____________________ _
25 lbs. to 75 lbs. ___________________ _
76 lbs. to market ___________________ _

Dry Lot

Pasture

2
4
3

4-5

Weaning to 75 lbs. ----------------------------------------------76 lbs. to 125 lbs. __________________ __________ _____ ____ ________
126 lbs. to market ___________________ ------------------------------

6. Castrate the pigs during the first 4 weeks. It
should not be done during the 3 weeks following
cholera vaccination. Pigs weaned at 4 weeks or
earlier should not be castrated within 1 week of
the time of weaning.

2
3--4

20-25%
15-20%
10-15%

3. Allot three self-feeder holes, or 3 linear feet of
mineral box space, for 100 pigs when salt or a
mineral mixture is fed free-choice.
4. For hand feeding in troughs, or for hand watering, the length of the trough per pig should be:

7. Protect baby pigs from infectious disease and parasites of older swine by disease preventive measures
and isolation. Avoid farrowing pigs in the same
environment as older pigs. Treatment for roundworms before weaning is not recommended and
it should not be done within 1 week of vaccination for hog cholera.

Weaning to 75 lbs. ______ ___________________ ___________ ____
9 inches
76 lbs. to 125 lbs. ________ ________________________ ________________ 12 inches
126 lbs. to market _______________________ ____ ____ ____ ____ 15 inches
( A 10-foot trough is considered to provide 10 feet of feeder
space for growing-finishing swine whether pigs eat from
one or both sides.)

5. When pigs are in complete confinement from
weaning to market, provide 15 square feet of
floor space per pig if the pigs are fed from troughs
and 10 square feet of floor space if fed from selffeeders_

8. Cholera, erysipelas, and certain other diseases are
prone to affect swine in various parts of the country. These diseases, where they do arise, can limit
other efforts toward efficient pork production.
Therefore, veterinary medical advice should be
sought with regard to proper methods of vaccination and other disease control measures.

*Linear Foot: One foot of feeding or watering space. For example, a 6foot self-feeder open on both sides has 12 linear feet of feeder space.
The same principle applies to trough space for sows and litters.
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Figure 1. Relationship of feed intake to body weight in growing-finishing swine.
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Figure 2. Relationship of body weight and average daily gain in growing-finishing swine.
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6. Provide one automatic watering cup for each 20
pigs. (An automatic waterer with two openings
should be considered two cups.)

2. The use of sanitary hog wallows during hot weather is recommended . Up to 50 pigs can be accommodated per 100 square feet of wallow providing
shade or shelter is near by.
3. Ring pigs where rooting becomes a problem.
4. A program of strict sanitation to prevent infestation is recommended for control of round worms
in swine. Where such a program is not effectively
carried out, worming of pigs soon after weaning,
and repeated later if needed, is recommended .
5. Effective mange and lice treatment is recommended at weaning and whenever needed thereafter.
6. On good legume or legume-grass pasture, allow
20 growing-fatte ning pigs per acre on a full feeding program and 10 to 15 per acre on a limitedfeeding program.
7. Pigs of widely varying weights should not be run
together. It is recommended that the range in
weight should not exceed 20% above or below the
average.

7. The minimum capacity waterer provided for each
10 pigs per day should be 25 gallons in summer
time and 15 gallons in the winter time.
8. Drinking water should not fall below a temperature of 35-40°F. during the winter.
General Managemen t

1. The area of shelter provided should be:
Summer Time
(Shade or Housing)

Winter Time
(Housing)

Weaning to 75 lbs. ____ _

7 sq. ft.

76 lbs. to 125 lbs. ___ _

9 sq. ft.

6sq.ft.
8 sq. ft.

126 lbs. to market ________

12 sq. ft.

10 sq. ft.

Under certain conditions of housing such as slotted floors,
these recommendation s do not apply.
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Heritabilities are usually referred to as being
high, medium, or low. The key to greatest improvement for lowly heritable traits is improved management. Crossbreeding and mating less closely related
parents are also likely to improve traits of low heritability.
The average estimated heritabilities for some
economically important traits in hogs are shown in
Table 9.

SWINE SELECTION

In attempts to make selection more effective,
swine breeders have become increasingly conscious
of the importance of a good swine breeding program
and of the part that heredity plays in improving
performance and carcass quality.
Breeders no longer select breeding stock on the
basis of sight alone. Modern selection programs emphasize performance records and carcass cut-out values. This is desirable because research has indicated
that visual inspection alone cannot identify animals
which are genetically superior.
Good feeding and management can result in
larger, faster growing litters. However, these improvements in nutrition and management do not
become a part of a hog's inheritance and are not
automatically transmitted to the next generation.
Lasting improvemel).t is brought about by selecting
parent stock with the best inherent makeup. This
type of improvement depends on the use of performance information obtained through systematic testing and record keeping.

Table 9. Heritability Estimates
Level of
Heritability

High

Medium

Selecting Breeding Stock

Low

You don't create new inheritance in animals.
You merely devise ways of finding animals that are
superior in the desired traits because of their genetic
makeup, and then mate these animals to combine
the best qualities of both into the offspring.
Variations in livestock occur because of both heredity and environment influences. The problem is
to determine which one is largely responsible. Heritability estimates for various traits give a general
idea of this.
Differences in growth rate of pigs up to 5 months
is about 30% heritable. This means that approximately 30% of the variation in growth rate among
animals in the herd is due to differences in inheritance and approximately 70% is due to differences in
environment.
Variations due to environment are not transmited from parents to offspring, but they may conceal
variations due to heredity. Therefore, you must keep
environmental conditions as constant as possible
when comparing prospective breeding animals.
Pay the most attention to the highly heritable
traits in the breeding program. Heritability is the
portion of the average superiority of selected parents
that is passed on to their offspring. It estimates the
proportion of the total variation in animals that is
due to hereditary differences. Heritability estimates
are made after removing as many causes of environmental variation as possible. When we say percent
of ham is 60% heritable, we mean about 60% of the
ham weight variations in a herd is due to heredity
differences and 40% is due to environment.

Characteristic

Average
Percent

Carcass length
Percent ham (based on \:arcass weight)
Percent fat cuts (based on carcass weight)
Backfat thickness
Loin eye area

60
60
60
50
50

Percent lean cuts (based on carcass weight) 35
30
Feed efficiency
30
Growth rate ( weaning to market)
25
Five-month weight
Weaning weight
Number farrowed
Number weaned
Birth weight

15
10

10
5

The estimates show that sow production traits are
of low heritability, so improvement of these traits by
selection is slow. Improvement in management will
be most effective in improving sow productivity
traits.
Growth rate and feed efficiency have moderate
heritabilities and are easier to improve than sow productivity traits.
Measures of carcass merit are the most highly
heritable traits in hogs. This is demonstrated by the
rapid changes made by progressive breeders in developing meat-type hogs.
Using Heritability Information

To use heritability information to predict expected progress through selection, assume that the loin
eye area for your present pig crop is 3.9 square inches
at 200 pounds, and the replacement gilts selected for
your breeding herd from this group average 4.5
square inches of loin eye area. These gilts are mated
to an on-the-farm tested boar from your herd raised
under similar conditions. The boar measured 4.9
square inches of loin eye area. (Measurements determined by Sonoray animal tester.)
The gilts saved had 0.6 square inch more loin
eye area than the herd average ( 4.5-3.9=0.6), and
the boar had 1.0 square inch more (4.9-3.9=1.0).
This difference between the selected breeding stock
and the average of the herd from which they were
selected is called the selection differential. Compari24

GOOD LENGTH OF SIDE; FREEDOM FROM WRINKLES· EVIDENCE OF MUSCLING AND HARD FIRM
FINISH; UNIFORM WIDTH OF BACK FROM SHOULDERS TO HAM
FULL LOIN
HIGH TAIL
SETTING

GOOD
DEPTH

FULL,/PLUMP,
DEEP, WIDE,
WELL ROUNDED
HAM

MEDIUM
SHORT LEGS, ./
STRONG BONE,
WIDE WALKER

Figure 3. Areas to check when selecting meat-type animals.

sons of selection differentials are valid only when
pigs are from the same population and are raised under similar conditions.
By selecting breeding stock with more loin eye
area, a breeder attempts to increase the loin eye area
of his herd. In the case of loin eye area, only 60% of
the selection differential is heritable and could be
expected to transmit to the offspring.
The predicted average loin eye area for the next
pig crop resulting from these matings is calculated
in this manner:

Present
Pig Crop
Average

3.9

Selection Differential
of Breeding Stock Saved

+

gilts

+

Heritability
of Traits

Predicted
Av.Sq.
In. Loin
Eye Area
in Next
Pig Crop

.60

4.38

SOW PRODUCTIVITY

Sow productivity is a measure of reproductive
ability (prolificacy), milking ability, and mothering ability. Number of pigs farrowed and weaned
and individual pig and litter weight at weaning are
the most common measures of sow productivity.
Perhaps litter weaning weight is the best single measure.
Litter weights at 3 to 5 weeks of age are a better
measure of milking ability than weights at 6 to 8
weeks. Get litter weights at an age that fits your
management procedures and your breed association's
production registry programs.
RATE OF GAIN AND FEED EFFICIENCY

boars

(0.6
1.0)
-'-------~
2

X

Traits to Consider in Selection

Sow productivity, gain and feed efficiency, carcass merit, and soundness are generally considered
to have the greatest economic importance in hog
production.
25

Faster gaining pigs reach market weight at an
earlier age which in turn should reduce production
cost.
Heritability of rate of gain is moderate and permits reasonable improvement by selection. For example, if boars and gilts that weigh 30 pounds above
the herd average at 5 months are selected (25%
heritable), 7.5 pounds improvement can be expected
in their off spring.
Rate of gain is often used as an indirect measure
of efficiency of gain. Faster gaining pigs usually require less feed per pound of gain. By selecting the

last rib and base of tail. Make all probes 2½ inches to
the side of the midline of back and crossways to the
ptg.

fastest gammg individual you indirectly select the
most efficient one. This method is considered more
practical than direct selection for feed efficiency.
When possible, keep the farm feed conversion records on a litter basis or on a representative sample of
the herd. Entering representative samples of pigs by
the same boar at the swine testing station to be fed
out under uniform conditions has also provided
helpful feed efficiency information.

1

CARCASS MERIT

Backfat thickness, loin eye area, yield of lean
cuts, and length are associated with carcass merit.
Average heritability for these carcass traits ranges
from 35 to 60% indicating that considerable progress can be made through proper selection.
Backfat thickness and loin eye area can be measured quite accurately on the live hog. Probing the
pig at 200 pounds gives a good indication of backfat
thickness. Recent use of ultrasonic equipment on live
hogs at approximately 200 pounds indicates that
there is also a good possibility of determining loin
eye area to the extent that this measurement will be
helpful in making selections for herd replacements.
Yield of lean cuts and carcass length can be measured and appraised only on slaughter hogs, so carcass merit measurements must be made on relatives
to stock selected for breeding.

....

Figure 4. Probing tools include a snare, a knife or scalpel,
and a thin steel ruler graduated in tenths of an inch.

SOUNDNESS

Consider underlines, feet and legs, and freedom
from abnormalities in selecting breeding stock.
Mammary development characteristics are heritable. Consider number and spacing of nipples in selecting both boars and gilts. Most breeders consider
12 well-spaced and well-developed nipples a minimum. Breeding stock with inverted or blind nipples should not be saved.
Straight, well-placed, sound feet and legs are a
must especially where hogs are raised on concrete.
Select hogs with a wide stance both fore and rear,
short pasterns, and heavy bone. Much foot and leg
trouble can be avoided by selecting parents sound
in these respects.
Abnormalities such as shakes, hernia ( either scrotal or abdominal) or cryptorchidism ( one or both
testicles retained in abdomen) occur often enough
to deserve attention. Breeders concerned with these
abnormalities should cull both parents and the litter
in which the condition appears.

Figure 5. Probe at midpoint of shoulder above elbow, at last
rib, and halfway between last rib and base of tail. Make all
probes 2½ inches to the side of the mid.line of back and cross-ways to the pig.

j
I

Insert steel ruler in cut ( one probe should be
measured before another is cut) and slant bottom
end toward middle of pig's body, forcing ruler
through fat down to the muscle. Push the clip of the
ruler against the skin, remove the ruler, and read
the measurement.
When to Probe

How to Probe

Probe at weight from 175 to 225 pounds when
hogs are on a standard finishing ration of grain and
supplement. Probes will not be as reliable in predicting gilt and boar performance if taken when they
are on a restricted ration, or if they weigh less than
175 pounds or more than 225.

Wrap your knife or scalpel blade with tape ¾
inch from the point to keep it from going too deep.
Then hold the hog in a squeeze chute or with a nose
holder and pierce skin at ( 1) mid-point of shoulder
above elbow, (2) at last rib, and (3) halfway between
26

Table 10. Suggested Guide to Use for
Selecting Breeding Stock

Using the Information
COMMERC IAL HERDS

First sort gilts from the barrows. Identify and
sort off obviously poor ones. Collect the probe and
weight figures on the remaining gilts and adjust usiing the probe and age at 200 pounds adjustment
tables.
After the figures are standardized, arrange the
gilts in the order of their weights with the heaviest
at the top and the lightest at the bottom. Then cull
the low 40% of those weighed. Keep the leanest half
of the remainin g 60% .

Litter size
Age at 200
pounds
Teats on
underline
Feet and legs

Pounds of feed
required per
cwt. gain
Probed backfat
thickness

PUREBRED HERDS

Cull unsound boars. Probe and weigh all sound
boars. Cull the gilt herd visually; then probe and
weigh the remaining gilts. Adjust the age at 200
pounds and backfat measurements. Use the same
procedure with the gilts in purebred herds as with
commercial herds.
Boars are leaner than either gilts or barrows, and
gilts are leaner than barrows. Therefore, in order to
produce lean barrows, you must use leaner boars and
gilts.
Remember, the most effective selection will be
made under full-fed conditions. A limited-fed boar
which measures 1.3 inches backfat is genetically a
fatter boar than he measures.

Carcass length
Backfat
thickness
Loin eye area

:::met:

ttt

8 or more

8 or more

150 days or less

165 days or less

12 or more
Wide stance, both
fore and rear, short
pasterns and adequate bone

12 or more
Wide stance, both
fore and rear, short
pasterns and adequate bone

Less than 320
Less than 1.3 in.
at 200 pounds

Less than 340
Less than 1.5 in.
at 200 pounds

29 in. or more

29 in. or more

1.6 in. or less
At least 4 sq. in.

1.6 in. or less
At least 4 sq. in.

Percent lean cuts (ham, loin, picnic, and Boston butt)

Live weight
Carcass weight

36% or more
52% or more

36% or more
52% or more

Percent of ham and loin

Live weight
Carcass weight

Putting your records to use in selecting the right
boars and gilts is your ultimate goal.
}

Gilts

Cut-out information on relatives weighing 200 pounds or less

Your Goal in Selection

::)

Boars

25 % or more
36% or more

25 % or more
36% or more

The above guide is the ultimate in selection possibility. It may be necessary to settle for replacement
animals that have slightly lower performance standards. Set your goals in light of what you know about
your herd. If you wish, use this standard for selection: select or keep no boars or gilts with 180-day
weight less than 200 pounds.

Jr

BUTCHER ANIMALS

Yields of lean cuts (ham, loin, picnic, and Boston butt) determine the type of butcher hogs produced. Table 11 lists the percent requirements needed
for the various types (grades) of butcher hogs on a
live and carcass basis. All carcasses should measure
29 inches or more in body length.
Table 11. Determining Butcher Hog Grades by Percentage of
Four Lean Cuts in Live and Carcass Weights.
% of 4 Lean
% of 4 Lean Cuts

Figure 6. Weighing pigs on test. Pigs are started on test
when the pen averages 60 pounds and remain on test until
each pig reaches 200 pounds.
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Cuts Based on
Carcass Wt.

Types (grades)
of Butcher Hogs

Based on Live
Market Wt.

Meat-type
Good or average
Fat hogs
Medium and culls

52 or more
36 and up
48-52
34-35
Less than 48
Less than 34
Lean but lack muscling and quality.

itch Booe

st Lumbar
Vertebra
/

I

' --.
Figure 9. A plainimeter is used to measure loin eye area. Loin
eye area is measured between the 10 and 11 ribs after the
carcass has chilled correctly for 24 hours. The loin is cut at
an exact right angle and the short end of the loin is set on a
table with the newly exposed loin eye at the top. A piece of
acetate paper is then placed over the exposed loin eye and
the main muscle is traced. Only the loin muscle and not the
adjacent lean area is included in this measurement.

Figure 7. Carcass length and backfat thickness measurements.
Length is measured from the lower point of the aitch hone
to the forward edge of the first rib next to the backbone.
Backfat is measured opposite the first rib, last rib, and last
lumbar vertebrae. The average of the three backfat measurements is used.

The aim is to get the highest proportion of the
carcass in the higher priced cuts-th e ham and loin.
Yield is often expressed as percentage of four lean
cuts (ham, loin, shoulder, and Boston butt). However, percent ham and loin is more easily obtained
and is presently the preferred measure for meatiness.
Carcass length also is normall y included as a desirable carcass trait, but has little relation to muscling in the carcass. A medium to long carcass may be
desired for other reasons, but length should not be
over emphasized to the detrime nt of other traits.
Sex of the pig also affects muscling. On the average, gilts are longer, have less backfat, larger loin
eye area, and a higher percentage of ham and loin
than their littermate barrows.
On-the-Farm Testing

Figure 8. A band saw is the ideal implemen t with which to
cut the loin between the tenth and eleventh ribs. Start cut
at the end of tenth rib. Cut the loin at a right angle-str aight
across. Do not follow rib. The tenth rib should always be
marked before the loin is removed as usually three ribs are
left in the shoulder when it is severed.
LOIN EYE

Loin eye area measured between the 10 and 11
ribs is a common measure of carcass meatiness. Figure 9 shows how loin eye is measured and Figures
10 and 11 are actual size loin eyes ranging from approximately 2.80 square inches to 6.08 square inches.
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On-the-farm testing is designed to help swine
producers select from their herds breeding stock
with the ability to produce large, fast growing litters
which are superior meat hogs. These testing programs are not hit and miss tangents that have little
practical or profit making value. They are sound
proven plans that provide tools to help each producer make continued progress and earn extra dollars.
The plans outlined below may not fit all needs, but
the producer who follows as many phases as are
possible will be providin g the means for todays
most modern and useful swine selection program .

Figure 11. An approximately 6.08 square inch loin eye area
actual size. The actual size of the muscle can be altered by
careless handling. Extra care is necessary for accurate measurement.

Figure 10. An approximately 2.80 square inch loin eye area,
actual size.
PLAN I: PROCEDURE FOR PUREBRED PRODUCERS

A purebred producer should establish a testing
and selection program that provides production information on his herd. Breed associations have production registry, litter certification, and testing programs available, and breeders are encouraged to follow them. Certified meat hogs are recognized
throughout the swine industry and each producer
should strive each year to certify at least five litters.
On-the-farm testing should be followed so that
performance data will be available on all breeding
stock offered for sale or retained for the breeding
herd.

Keeping Feed Records. A feeding test properly
set up, can provide additional useful sire and dam
information to supplement probing and weighing
in final selection. You can set up to handle individual pigs, pairs, litters, or groups from several litters,
kept together.
Equipment. Pen area, waterers and feeders
should be alike so that all the pigs have equal
opportunity.
When to Pen the Pigs. Place pigs in the testing
area a few days before the test is to begin. Let them
become accustomed to the new surroundings and to
the feed and feeder before they go on test.
Starting the Pigs on Test at 45 to 60 Pound
Weight. Weight of pigs in a pair, a litter, or a group
should be nearly equal if you are feeding pairs,
litters or groups.
Feeding the Pigs. There are two easy ways to
keep feed records. One is to sack the feed in 80pound units and keep track of the number of sacks
fed. Record the feed weight on a small card attached
inside the feeder each time you put in feed. This
should be about once a week. Keep a duplicate record in a notebook.

What a Breeder Must Do:
At Farrowing1. Identify each animal (follow breed notching
plan).
2. Nominate litters for production registry.
At Weaning1. Weigh litters at weaning or at time specified by
breed association production registry program.
2. Enter pigs into South Dakota Swine Evaluation
Station.
3. Keep feed requirement records at home on separate litters or sire groups.
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The other way is to place a weighted amount of
feed in bulk in a barrel or large box. Each lot has its
own feed storage. When the barrel or box gets empty, put in another weighed amount of feed and record it. At the end of the test, weigh back the unused
feed from the feeder, plus the feed remaining in the
storage barrel or box.
Subtract this amount from the total feed you
weighed into the container. This would probably be
the simplest way to keep the records, especially if a
complete ration is fed.

At 175 to 200 Pound Weight Rangel. Sort ear-notched gilts from market herd. Cull all
off-type and unsound gilts.
2. Weigh prospective herd replacement gilts. Figure
weight for age (200 pounds at 165 days or less).
3. Probe herd replacements.
4. Obtain carcass cut-out information on at least 10
head. Pairs of littermates sired by the same sire
would make a good representative sample of the
herd.
5. Determine final selection on basis of available records and soundness.
Next farrowing continue to follow the above recommended selection and testing program.

At 200 Pounds1. Participate in breed association meat type certification program.
2. Weigh ( figure weight for age)
200 pounds at 150 days or less for boars
200 pounds at 165 days or less for gilts
3. Probe and Sonoray (if Sonoray animal tester is
available) all hogs that may be used for breeding.
4. Select replacement breeding stock on basis of litter
production, rate and efficiency of gain, backfat
thickness, meatiness, and overall soundness.
Next farrowing continue to follow testing program.

CROSSBREEDING FOR MORE AND HEAVIER
PIGS PER LITTER
The majority of all hogs produced in South Dakota are crossbred because crossbred sows usually
farrow and raise larger litters than non-crossbred
sows and crossbred pigs usually weigh more at both
weaning and marketing time.
One of the most practical methods of crossbreding to produce market hogs is to use boars of three
different breeds. You can use a boar of one breed, for
instance a Yorkshire, until the gilts from his litters
go into the breeding herd. Then, breed these gilts to
a boar of the next breed in the rotation, for example, a Duroc. Breed the gilts from the Duroc's
litters to the boar of the third breed, say a Hampshire.
Each of the following examples demonstrates
the principle of rotational crossbreeding. You may
find other combinations equally good.

PLAN II: PROCEDURE FOR COMMERCIAL PRODUCERS

The modern day, progressive commercial producer insists on obtaining a boar from a purebred
herd that has performance records available on those
traits that are most important for continued improvement in his herd. This information determines
whether or not the boar he selects is superior to the
average of his present herd. By selecting a boar that
is superior to the average of his herd and by selecting replacement gilts in the same manner, the producer can then expect continued progress. He is
combining those improved traits of both animals
selected in to the offspring that are produced. To
assist in evaluating his herd and to aid in selecting
the most productive gilts, a commercial producer
might consider the following plan:

Example
China

1:

Yorkshire,

Hampshire,

Poland

Example 2: Landrace, Poland China, Duroc
Example 3: Yorkshire, Duroc, Hampshire

At Farrowing1. Identify pigs in outstanding litters and record
litter birth date.

Example 4: Chester White, Hampshire, Duroc
Example 5: Berkshire, Landrace, Spotted Poland
China

At Weaning1. Keep feed requirement information on representative group or groups of hogs on the farm (follow
the "keeping feed record plan" listed under Plan
1 for purebred herds). All gilts being considered
for replacements should be handled under the
same environment so that selection can be made
on existing genetic differences.

Base the choice of breeds to include in rotational
breeding on availability of tested boars and knowledge of how the various crosses perform. If you
have no experience involving various crosses, remember that breeds that perform best as purebreds
will generally produce the highest performing crossbreds.
30
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Swine Housing and Equipment

Loms LuBINUS and G. R. DuRLAND, Extension Agricultural Engineers

Quality housing and labor-saving equipment can
be a big factor in making pork production profitable. Building needs vary from farm to farm, depending on the type of sw:ne production program,
and the size of the enterprise, and the possibility of
remodeling existing buildings. One should not assume that good housing and equipment are a substit•.1te for management. They can be substantial aids
to management, however.

(3) Sanitation. All facilities should lend themselves to good sanitation control. Sanitation is most
readily achieved in facilities that can be kept warm
and dry and are easily cleaned and disinfected.
( 4) Protection. Farrowing stalls provide maximum pig protection. Pens provided with guard rails
or creep areas are satisfactory for many producers.

MANAGEMENT INFLUENCES
Housing systems and management systems must
be considered together for they are closely related.
The management system or program should be determined first, based on the number of hogs to be
produced each year and the number of sows and
number of farrowing periods during the year to produce this number of hogs. Then the buildings and
equipment needs for housing, feed supply, feeding,
watering, and manure handling can be determined
and planned.
The amount of feed and manure to be handled
will influence the degree of mechanization and the
methods of handling these materials. The number
of hogs to be produced and number in each group
will determine the number and size of buildings.

IMPORTANT FUNCTIONS OF HOUSING
AND EQUIPMENT
Several functional factors need to be recognized
to organize a good swine production facility. These
factors are:
,
(1). Environmental Control. It is necessary to
provide environmental control to prevent chilling
and make possible the best sanitary conditions for
the pig during the early part of its life. Temperatures
of 50° to 60°F. are desirable for farrowing houses,
with small areas for the pigs warmed to around 80°
to 85 °F. by supplemental heat such as heat lamps,
pig brooders, or radiant heating panels in the floor.
New-born pigs will chill quickly at room temperatures below 45°F. Pigs weighing around 75 to 100
pounds do best at a temperature of about 70°F.
Heavy hogs make the cheapest and most rapid gains
at temperatures around 60°F. Special attention to insulation, vapor barriers, ventilation, heating and
temperature control are needed to maintain suitable
conditions. In summer, cooling may be a problem.
Consideration should be given to ventilation doors,
reversible fans, and sprinkling systems for maximum hog comfort in hot weather.
(2) Labor-Saving. Feed, water, and manure
handling are big problems in a year-around swine
production program. These chores should be mechanized to make the swine production system efficient. Ample water under pressure at automatic
fountains, mechanized feed processing and distributing equipment, and mechanized manure handling
equipment for solid or liquid wastes are important
in reducing labor in the swine enterprise.

SITES AND LAYOUTS
The site for the swine unit should be in a welldrained location large enough so buildings are not
crowded and so there is access for feed wagons,
manure disposal equipment, etc. Plan room for possible expansion. Consider using present buildings,
but do not let a worn-out building dictate location
of a major enterprise. Using recommendations of
sizes and considering snow and wind control, draw
scaled sketches of possible layouts for alternative
sites. Select the site and layout that best fits your
needs. Some compromises will have to be accepted
no matter which layout is chosen.

PRODUCTION SYSTEMS
A. One-Litter System-farrowing gilts in spring
or summer. The buildings and equipment for this
system consist of simple farrowing pens plus sum31

mer shades, feeders and waterers. This system usually uiltizes pastures for the growing and finishing
stages in the life cycle of the hogs, although some
open-front or semi-confined finishing lots can be provided. Farrowing facilities may be portable or centralized buildings or a combination of both.
B. Two-Litter System-farrowing one group of
sows twice a year. This system, in the severe climatic
conditions of South Dakota, can readily justify per-

manent insulated and ventilated facilities for farrowing and nursery buildings. Insulated and ventilated
buildings can be used as farrow-to-finish facilities in
the twice-a-year system, or the pigs can be removed
to a semi-confined facility (open-front shed with
outside feeding floor), or to a confined growing and
finishing unit, or to pasture.
The following illustrations show some alternative layouts for two-litter systems:
so'
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Alternate No. 2-Farrowing-Nursery plus Confined or Semi-Confined Finishing. See Figures 6, 7, 8.

C. Multiple Farrowing Systems-farrowing two
groups of sows each twice a year. This system requires extra skill to provide sanitation and to keep
breeding, farrowing, vaccinating, and feeding on
schedule. It requires good facilities for different age
groups of hogs. The following alternatives show a
typical multiple farrowing and finishing system for

two groups of sows producing two litters each per
year.
Read the section on "Hog Production and Management" and complete budgets to determine the
amount that you can afford to invest in buildings and
equipment for the number of hogs you plan to market.
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Alternate No. 1-same as Alternate No. 2 in the 2-Iitter system, except with an additional 24' of length on the growing
and finishing building for starting or growing pens.
I + - - -- - - - - - 5b' - - -- - - - - - ~

I I I I 't~ ··r ··t I I I I
Se rvice Alley

Feed Alley
TO GROWING AND
FINISHING

W aterer

/6'

Alternate No. 2-fartowing-nursery building plus confined environmentally controlled finishing building. (Semi-confined, or confined finishing can be substituted.) See figures 7, 8, 9, 10.

FARROWING HOUSE
Portable Houses

simplified; (3) envi{onmental control is possible;
( 4) building maintenance is low compared with
portable houses; and (5) sanitation and management are more easily controlled.

Portable houses are low in cost, well-adapted to
a sanitation program for small herds and a once-a-year
farrowing program. They are flexible in use and location. The portable shelters are also adaptable to
brood sow housing on pasture for the multiple-farrowing system.
For winter farrowing and nursery quarters, portable houses can be pulled together on a concrete slab
near the permanent farm buildings ( see Figures 11
and 12). Such winter location should be planned
for easy access to electricity and water. To insure a
warm floor, the houses can be banked with baled
straw.

Pens or Stalls

By observing swine producers in South Dakota,
there appears to be no great difference in the number of pigs saved in pens or stalls with good design
and good management. However, farrowing stalls
are generally credited with the following advantages: (1) a farrowing stall occupies less floor space
in the farrowing house than a conventional pen or
the long narrow pen, and (2) stalls minimize the
necessity of "living" with the sows at farrowing
time, as they offer maximum protection for the
pig. Slatted floors or partially slatted floors ( slatted
areas at front and back) can reduce stall cleaning
with inside feeding. This, of course, adds substantially to the investment in farrowing facilities. According to a University of Illinois report, 1.6 hours
less labor per litter was required for the slatted floor

Central or Permanent Houses

Larger, more intensified swine production programs make the central or permanent house more
economical and efficient. The central house offers
the following advantages: (1) operations are centralized; (2) handling feed, water, and manure is
33

Table I. Space Requirements for Swine

Period

Head
Unit

Breeding
and
Gestation ________ Sow
Farrowing
Pens ______________ Sow
Stall ______________ Sow
Growing-Finishing
Total Confinement
To 100 lbs.__ Pig
Over 100 lbs. Pig
Partial Confinement
To 100 lbs. ____ Pig
Over 100 lbs. ____ Pig

Shelter
Sq. Ft.
Head*

Concrete
Outside
Lot, Sq.
Ft./ Head

Water
Head/ Cup

15-18

None

15

2

2

56-72
35(5'x7')

30§
30§

1
15

2
2

1
2

4
8+

None
None

40
30

1
1¼

4
4

4
6

4
6

40
30

1
1¼

4,
4

Feeder
Hand,t
Ft./Hcad

Self-Fed
Head1-Door
Head/ Ft.

•Gate or movable fence can be used to limit resting space (to reduce cleaning ) when pigs are small.
t Figure both sides of a feeder. For example, a 6-foot feed er open on both sides has 12 feet of feeding space.
tMore space is desirable in summer-about 9 square feet.
§Optional

stall than for the solid floor stall during the 6 week
period in the farrowing house.
The standard farrowing stall is 5 feet wide with
a 24-inch wide sow stall and 18-inch pig brooder
alleys on both sides. Variable width and height for
the sow stalls would be desirable for varying size

Table 2. Daily Feed and Water Requirements and
Manure Production
Weight
Lbs.

50
100
150
200
250
Sow, gestating
Sow & Litter
Herd Boar

sows.

Farrowing pens give greater freedom to the sow
than stalls. In the conventional pen, with guard
rails and pig brooders, the dunging areas are difficult
to control, more bedding is required, and cleaning
is more difficult and time-consuming. The long,
narrow pen arrangement, as developed by the University of Wisconsin, gives freedom to the sow and
good protection for the pigs. This type of pen is
typically 4½ to 5 feet wide and 11 to 13 feet long. A
narrow service alley next to the outside walls gives
access to the pig brooder area without the need of
getting into the pen. The pen floor slopes to the
central service alley. The dunging area in these pens
tends to be next to the service alley with the remaining portions of the pen staying fairly clean. A building 32 to 36 feet wide adapts itself well to this plan.
Plans for this type of farrowing house are available
at the Agricultural Engineering Department, South
Dakota State University, Brookings 57006.

Full Feed
Lbs.

Water
Gal.

2.7
4.7
6.3
7.6
8.2
4-5.5
9-12
5-7

1
1½
2
2.5
3
4.5
6
5-7

Manure*
Solid. Lbs.
Gal.t

2.7
4.3
5.8
7.3
7.8
4.5
10
6.5

0.53
1.06
1.59
2.12
2.65
1.4
2.80
1.80

• Does not include rain or wash water.
t Assume 59 lbs. per cu. ft. average density, liquids plus solids.

gravel under the floor instead of earth. Gravel can
be compacted and helps overcome floor cracks. Clay
should not be used for fills, since it will expand
when wet and contract on drying. Plan the fill so
that the floor will be 8 to 10 inches above the surrounding area.
Perimeter insulation helps keep the floor warm
and dry by reducing heat loss through the edge of
the floor and foundation wall. It also helps to eliminate problems of sweating and frost in these
areas. Choose a material that is waterproof and has
good insulating value, such as foamed polystyrene
plastic, foamglass, or equivalent.
A vapor barrier consisting of 6-mil polyethelene
plastic or 55-pound asphalt roll roofing should be
provided on the gravel fill before the concrete floor
is placed to prevent moisture from coming up
through the finished floor.
Four-inch concrete floors are usually sufficient
for farrowing houses. Concrete should be of good

Floors

It is important to construct farrowing house floors
so that they will be warm and dry. Concrete is
generally used to assure durable and easy-to-clean
floors. To help keep a floor warm and dry, three
things are needed: a well-drained site, perimeter
insulation, and a vapor barrier.
When filling is needed at the building site, use
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Figure 1. Perimeter Insulation for Floor

quality, made from clean, well-graded aggregates.
In mixing concrete, use no more than 6 gallons of
water per sack of cement. Curing by keeping the
concrete wet continuously for at least 5 days will increase the strength and durability.
Floor slopes in a farrowing house will vary. Pen
slopes of one-half inch per foot are common. For
drainage gutters, a minimum slope of one-eighth
inch per foot will be adequate.
When a smooth, slick Boor is desirable, use a
steel Roat for finishing. Where a gritty surface is desired, use a wood Roat for finishing.
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Figure 2. Farrowing House Wall and Ceiling Insulation

Interior Linings

Suitable interior wall and ceiling materials for
farrowing houses provide smooth, easy-to-clean
moisture-resistant surfaces. Treated hardboard, exterior C-C grade plywood, asbestos-cement board,
and galvanized steel are some of the materials that
are suitable. Check with your lumber dealer on
thickness of these materials to use.

Walls and Ceiling
INSULATION

Careful thought to the amount and methods of
installing insulation is important. For winter use,
the heat loss from a farrowing house must be kept
low to maintain desirable temperatures and a dry
house. Insulation in walls and ceilings is necessary
to reduce heat loss from the building so that enough
heat is available for ventilation and maintaining desirable temperatures. In addition, adequate insulation prevents condensation and reduces drafts.
For South Dakota conditions, a 4-inch thickness
of batt, blanket, or fill is recommended for the farrowing house ceiling. In terms of resistance value, a
minimum value of 15 is required in the ceiling. For
walls the minimum resistance value recommended
is 10. This usually requires a 2- to 3-inch thickness of
blanket or batt type of insulation in the walls.

VENTILATION

A carefully planned and controlled ventilation
system is a must for a well-designed and satisfactory
farrowing-nursery building. An adequate ventilation system includes the correct combination of exhaust fans, motors, controls, air inlets and insulation.
Fans

For winter ventilation, exhaust fans expel stale,
moisture-laden air. The fan or fans create a slight
vacuum in the farrowing house, which causes the
correct amount of air to enter through well-distributed inlets. For this reason, plus exhausting against
the wind pressures, all fan capacities should be based
on delivery at ½-inch static pressure. The exhaust
fan or fans are normally installed in one of the sidewalls-usually on the south or east side.
Ideally, the air removed by the fan or fans,
should be reduced as the outdoor temperature drops,
since cold air brought in and warmed has more
ability to pick up moisture than milder air. This results in saving heat and still removing the amount
of moisture necessary. The following table shows

VAPOR BARRIER

A vapor barrier such as 4-mil polyethelene plastic, aluminum foil, duplex kraft paper with asphalt
between, or equivalent products can be used. Place
the vapor barrier between the insulation and the interior wall or ceiling liner to prevent the permeating
of moisture into and condensing in the insulation.
Although many commercial insulation materials are
provided, with a vapor barrier backing material, it is
recommended that the additional vapor be provided,
due to the extreme conditions of vapor pressures in animal shelters, and to assure a continuous vapor barrier.
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low velocity at the ceiling level so that it can mix
with the warm inside air before it reaches the animal level. In buildings up to 24 feet wide, the ceiling inlet can be in the center of the building. In
wider buildings, more than one slot inlet will be
needed to distribute the fresh air. In no case should
the inlet slots be more than 24 feet apart.
The inlet area is determined by dividing the fan
capacity by 4. The result is the square inches of inlet.
At the rate of 50 cfm fan capacity per sow and
litter, this would be 12.5 square inches of inlet per
sow and litter. Table 4 shows the feet of slot needed
for various widths and fan capacities.

the amount of ventilation air needed at different
temperatures in a well-insulated farrowing house.
Table 3. Air Needed According to Outside Temperature
Outside Temp.
(Degrees F .)

Approx. Air Needed
Per Sow and Litter (cfm)

-20

12

-10

13

0

14
16

10

20

18

30
40
50
50-70
Above 70

22
36
50 (Winter design)

80
100 (Summer design)

Table 4. Total Feet of Slot Inlet Needed*
Fan Capacity
(cfm)

Controls

Baffie Spacing From Ceiling
1-inch
¾-inch
½-inch
(ft.)

From the fan capacity-needed table above, it can
be seen that at sub-zero temperatures only 20 to 25%
as much air is needed as at 50° F. Therefore, some
control is needed so that the exhaust system will deliver less air as the temperature drops.
A thermostat that senses the inside temperature
is the most common control for an exhaust fan in
winter operation. The thermostat starts the fan
when the temperature rises to the pre-determined
setting on the thermostat, usually around 55°F.
Ideally, a fan system would have one fan that
would have 20% of the total capacity needed. Then
another fan or fans, controlled by thermostats,
would cause additional air removal as the temperature rises and shut off when the temperature drops.
However, it is usually not possible to obtain a fan
with a capacity as low as is needed for low-volume
requirements. Therefore, a one-fan system can best
be controlled by a 10-minute interval timer wired in
parallel with the thermostat to control the fan in
cold weather. The timer can be set to operate 2 or 3
minutes out of 10, giving the air reduction needed.
For example, a 20-sow farrowing house would require a fan system of 20 x 50 = 1000 cfm at ½-inch
static pressure. This 1000 cfm fan would be controlled by a thermostat and a 10-minute interval timer.

1000
1500
2000
2500
3000

------------------------------------------------------------------------------------------------------------- ---------------------------------------------

21
31 ½
42
52 ½
63

(ft.)

(ft.)

15¾
23½

10½
15¾
21
26¼

31½

39¼
47

31½

"Footage is based on the baffled intake which distributes air on both
sides of the slot.

Insulation

Spacer, 8" long, thickness from above table
Curtain

·f' Bolt and Wing Nut (galvanized)

t"xs•

i:"x 16"

Insulation Board

Exterior Plywood

Figure 3. Detail of Ceiling Slot Intake with Baffle and
Anti-Back Draft Curtain

Louvers

Fresh air is admitted to the loft through louvers
at each gable end. Free louver area of 36 square
inches should be provided for every 100 cubic feet
per minute fan capacity. One-half of this amount
should be installed at each end.

Fresh Air Inlets

Heating

In addition to the right fan capacity and controls, fresh air inlets that admit the right amount
of air, distribute it uniformly, and prevent drafts are
important.
Ceiling intakes have performed well in South
Dakota. They admit fresh air into the house that has
been tempered in the loft by solar heat gained by the
roof and heat that has been transmitted through the
ceiling. The amount of inlet area is based on the
capacity of the fan or fans. Fresh air should enter at

Good insulation will save much of the heat produced by the sows and litters. A sow with litter will
produce between 800 and 1600 BTU's of heat per
hour ( depending on the weight of the sow and age
of the litter). This, along with heat lamps or radiant-heating floor panels at farrowing time, should
provide enough heat to maintain a 50° temperature
within the house at temperatures above 0°. However, the heat loss through ventilation will require
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snap switch and fuse for each coil except coils
where thermostat is located. Use approximately
400 watts per pen or stall, or 30 watts per square
foot. Do not shorten or lengthen tables. Imbed
cable 1½ inches deep in concrete and space uniformly. Cable will burn out if two runs touch or
cross. Use the type cable recommended by the
manufacturer for concrete. Install one thermostat
for each 4 or 5 pens. Cable fastened to a metal
mesh, which is grounded, is preferred.
2. Hot water system. Use ¾-inch copper, wrought
iron, or black iron (not galvanized) pipe. Some
plastic pipe is suitable. Check manufacturer's specifications for operating temperature, pressure during pouring, and durability in concrete. Maximum length of one coil-200 feet. Do not use
cinders for fill. Input of 50 BTU per hour per foot
of pipe should keep floor temperature above 80
degrees, with water at 120 to 130 degrees. Circulating pump must pump 4 gallons per minute for
each 10,000 BTU per hour. The number of feet of
pipe x 50 equals output in BTU per hour required
of boiler or water heater. A 30-gallon domestic gas
water heater or quick-recovery electric with both
elements operating has an output of about 24,000
BTU per hour.

most of this heat, so supplemental heat for temperature control and ventilation must be provided when
farrowing during cold weather. A space heater with
output of 2500 BTU per hour for each sow and litter
is recommended for year-around farrowing houses.
Be sure to set the ventilating fan thermostat at
least 5° higher than the heater thermostat.
Heat for Brooding

Heat for baby pigs, in addition to supplemental
air heating, will be required. Electric heat lamps,
electric or gas-fired radiant brooders, and electric or
hot-water floor panels are commonly used for pig
brooding.
HEAT LAMPS

Because heat is radiant, it warms the objects it
strikes, not the air. Poor installations can become
hazards. Here are recommendations for safe use:
1. Plug in fixtures on permanently wired outlets (no
extension cords). Use not more than seven 250watt lamps on a 20-amp circuit of No. 12 wire.
Locate outlets in ceiling, shorten cord by folding
and taping so lamp fixture cannot touch ground
while plugged in.
2. The fixture should have a sturdy bracket, to hang
securely by a length of light chain. It should have
porcelain socket, a drip-shield above the lamp,
and a guard below. Also, a heat-resistant (round)
cord. It should carry the UL label ( on the fixture,
not just on the cord) stating approval for infrared
lamps.
3. Wiring in farrowing and finishing houses should
be of type NMC or type UF. Type NM (even if
plastic covered) is not accepted. See your electric
power supplier for wiring recommendations.

HOUSING AND EQUIPMENT FOR GROWING
AND FINISHING HOGS
Basic Systems

There are, basically, three systems that are being
used for finishing hogs in confinement. These are
referred to as ( 1) semi-confinement, which consists
of an open-front shed with a concrete floor outdoors
adjacent to it (see Figure 8); (2) the confinement
building with all feeding, water, dunging, and resting areas under one roof, but not environmentally
controlled ( see Figure 7) ; and ( 3) the confinment
house that is environmentally controlled (see Figure
10). Advantages and disadvantages of each are as
follows:

FLOOR HEAT

A warm floor provides a warm, dry bed for little
pigs, with no need for bedding. Since the little pig
cannot _receive heat from the floor unless his body
temperature is below that of the floor (about 85°F.),
heat lamps are advised the first few hours. Use approximately 85°F. slab temperature at farrowing,
lower gradually to 70° when pigs are 3 weeks old.
Discontinue floor heat at 4 to 5 weeks. Condition
pigs to new temperatures before moving out of farrowing area. Use a thermostat with sensing bulb on
5 feet of capillary tube. Install tube and bulb inside
a pipe, extending into slab. Check thermostat operation with a thermometer laid on the floor.
1. Electric floor cable (see Figure 14). With good insulation, this may operate more cheaply than heat
lamps. Use insulation board under and around the
heated portions, pour concrete in these areas last,
when you can take the time to be careful. Use a

Semi-Confined
(Open Front, Outside Slab)

1. Lower First Cost
2. Flexible Feeding Systems
3. Manure Handling - Tractor Scoop and Spreader
4. Minimum Ventilation
Problems
5. Bedding Required
6. Most Labor Required
7. Snow and Ice Problem

8. Less Feed Efficiency
9. Less Operator Comfort
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Confined (Not
Environmentally
Controlled)

Adequate ventilation is necessary even in an open
shed. Continuous roof-ridge ventilation will help
control condensation on the underside of the roof.
In summer hinged doors in the rear wall can be
opened to increase circulation.

1. Medium First Cost
2. Mechanical Feeding
3. Gutter Cleaner or
Tractor Scoop
4. Some Ventilation
Problems, Wall Openings
5. Bedding Required
6. Medium Labor
7. Minimum Snow and
Ice Problem
8. Good Feed Efficiency
9. Better Operator Comfort

Confined (Not Environmentally Controlled)

Many swine producers' experiences have shown
that having the entire growing and finishing operation under a roof has many benefits, especially in
severe weather. During extreme changes of both
heat and cold, hogs are reluctant to leave the comfort of the house to go to outside feeders and
waterers.
Figure 7 shows one type of confined unit that is
not insulated. Again, the open front is preferably
faced south with ventilating doors on the rear wall
that can be closed in winter and open in summer.
Pens are arranged with separate feeding, dunging
and resting areas. Manure is handled with a tractor
scoop, or a covered gutter and mechanical cleaner
can be installed. The resting area size should be adjusted according to the size and number of hogs to
establish correct dunging habits. Continuous feeders
can be equipped with an auger for filling or can be
filled from the front with a power feed wagon. Floor
slopes are ¼ to ½ inch per foot in the resting area
and ½ to ¾ inch per foot in the feeding area. For
tractor scoop cleaning the dunging and cleaning
gutter should be level across, but may slope slightly
to one end of the building. At the time of cleaning,
hogs can be confined by gates across the resting area.
Small pens with 50 or less hogs per pen are desirable.
The farthest side of the resting area should not be
over 14 feet from the dunging area and 12 feet
would be better. Frost-proof waterers are needed.

Confined
(Environmentally
Controlled)

1. Higher First Cost
2. Mechanical Feeding
3. Gutter Cleaner or
Slats and Liquid
4. Controlled Ventilation
Possible
5. No Bedding
6. Least Labor
7. No Problem with
Snow and Ice
8. Best Feed Efficiency
9. Best Operator Comfort

The Semi-Confined Finishing Building

The simplest permanent shelter for growing and
finishing swine is an open-front shed with concrete
lot. Preferably the shed should open to the south to
take advantage of sun in winter and to obtain maximum protection from winter winds.
To be relatively draft free, an open shed should
be at least 24 feet wide. Wider houses might result in
more dunging control problems. Minimum headroom for tractor cleaning is 8 feet. The length of the
shed can vary depending on the number of hogs to
be housed ( see table on page ____ for the space needs).
A typical semi-confined building would have a continuously sloping floor from the back of the shed to
the front of between ¼ and ½ inch per foot, with
the outside floor sloping ½ to ¾ inch per foot.
Movable self-feeders permit the operator to feed inside during winter and outside during mild weather.
A satisfactory location for the waterers seems to be
just inside the building near the open-front. The
feeders are best located at the upper end of the slope
in winter, when inside the shed, with the resting area
between the feeders and waterers. This helps in controlling the dunging areas as hogs tend to keep their
feeding and sleeping area clean. Having the dunging area near the open front makes manure removal
easier.

Confined Finishing (Environmentally
Controlled)

Intensified hog feeding programs, multiple-farrowing, better feed conversion, the mehcanization
and automation of feeding, and handling manure as
a liquid has resulted in an interest in controlledenvironment housing for growing and finishing
hogs. This type of housing must be geared to the
management system. The higher costs involved must
be offset by increased efficiency resulting from saving labor, greater volume, and better feed convers10n.
Pen Arrangement

The long, narrow pen ( see Figure 10) has proven
most efficient for this type of finishing facility. Typical pen sizes run from 4 feet to 8 feet wide and 12 to
16 feet long. A ratio of 1 to 3 or 4 of slatted-floor
surface area to solid floor surface area in each pen
offer many advantages. The solid portion of the
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hog will be sufficient for supplemental heat at subzero temperatures.
The winter rates in Table 5 will be sufficient
to remove the moisture and odors. During the
summer the problem is to keep the hogs cool. Approximately three times as much air is required for
summer ventilation than for maximum winter conditions. For this reason, many producers prefer to
provide openings in the sidewall for more natural
ventilation during the summer. Natural ventilation
requires more management, especially in the spring
and fall, as drafts can cause problems. Natural ventilation also has some limitations on quiet days.

floor should slope to the slat-covered gutter at the
rate of ½ inch per foot. Waterers should be located
over the gutters with feeders located at the opposite
end of the pen, or the high side. With this arrangement, the slotted area serves as a dunging area and
cleaning chores are minimized. Pigs should not be
restricted more than the space recommended in the
space requirements table shown earlier in this publication. Research at the University of Illinois has
shown that restricting hogs below the values in the
space requirements table significantly lowered the
rate of gain. Experience has also shown that allowing too much floor space per hog can result in uncontrolled dunging throughout the pen. It appears
that 12 feet is the maximum distance from the far
end of the pen to the slotted dunging area that 1s
practical.

Table 5. Ventilation Rates for Insulated Finishing Buildings

Insulation

Environmentally-controlled finishing houses
must be completely insulated if desirable temperatures (55° to 60 °) are to be maintained and still
have adequate ventilation for moisture and odor removal. Insulation is also essential to assure inside
wall and ceiling ( or roof) surface temperatures that
will be warm enough to prevent condensation. The
amounts of insulation are the same for the environmentally-controlled finishing house as for the farrowing house. Two to 3 inches of batt or blanket
insulation are recommended for the walls, and 4
inches of batt, fill, or blanket insulation are recommended for the ceiling. Vapor barriers to keep the
insulation dry are essential. Install a 4-mil polyethelene plastic, aluminum foil, or other vapor-resistant material between the insulation and the
interior lining.

Weight of Pig
(Pounds)

Winter Ventilation
(cfm/ pig)

Summer Ventilation
(cfm/pig)

50
125
200

15

50

25

75

35

100

A variable rate is also desirable during cold
weather to adjust the ventilation as the temperature
fluctuates. Since most finishing houses will require
more than one fan, the simplest way to accomplish
the variable rate of ventilation is by having thermostats to control all the fans. About 20% of the total
capacity needed should be continuous and the remaining 80% can be controlled by thermostats.
Example: 200 hogs @ 200 lbs. in a well-insulated
finishing house.
1. From Table 5, 35 cfm per hog for maximum winter conditions. 100 cfm for summer.
2. Then, 35 x 200 = 7000 cfm ( total winter needs).
3. To get the variable rate multiply by 20%-7000
x .20 = 1400 cfm for continuous.
4. Subtracting, 7000 - 1400 = 5600 cfm for thermostatically controlled fans.
5. Summer fan capacity= 200 x 100 = 20,000 cfm.
6. Summer capacity-winter capacity = 20,000 7000 = 13,000 cfm.
7. Selecting the fans:

Ventilation

When hogs are confined in a building, ventilation becomes necessary to remove moisture, carbon
dioxide, other gases, and odors. Fortunately, if
there is enough ventilation to expel the moisture,
most of the odors are also removed.
Ventilation removes moisture from a building
because warm air can pick up and hold more moisture than cold air. For each 20° that air is warmed,
the amount of moisture it can hold is about doubled.
In other words, if you bring cold air into a warm
building you increase its ability to pick up and
hold moisture. This is why insulation is so important in conserving the heat available (primarily from
the animals). In insulated finishing houses there is
usually enough body heat available for ventilation
and maintaining inside temperatures of 50° until
the temperature drops to about 0°. Then supplemental heat becomes desirable. About 425 BTU per

a. One low-volume winter fan
controlled by thermostat and
timer

Winter
Fans
1,400 cfm

b. Since we want to have as much
variation as possible, we would
select two fans at 2,800 cfm each
controlled by thermostats, rather than one at 5,600 cfm.

2,800 cfm
2,800 cfm
7,000 cfm

c. Additional f a n s for summer

ventilation-to get good circulation we would select 4 fans
with 3,250 cfm each rather than
one with 13,000 cfm.
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Summer
Fans
3,250 cfm
3,250 cfm
3,250 cfm
3,250 cfm
13,000 cfm

In this example, we would assume that
winter fans would be turnabout or reversible so
they would exhaust during winter conditions
blow in during summer conditions. All summer
would be intake fans.

the
that
and
fans

The slats for the floor can either cover the whole
floor area or only part of the floor area. Most of the
advantages of labor saving and floor cleanliness can
be achieved by using slatted construction on only
part of the floor area. This system usually results in
lower construction costs. In making a decision of
which to use, one should consider the feeding and
management systems planned as well as the cost. A
complete slat floor must be provided with a pit under the entire floor. This pit can be drained to a
holding tank or sump pit for hauling to the field.
On complete slatted floors it is easier to arrange
pen partitions and change them if necessary. In this
system it is not easy to determine the amount of
feed wasted by feeders; therefore, more careful adjustment of feeders is necessary. Also a portion of
the floor must be covered if the feed is to be dropped
on the floor from an automatic limited or controlled
feeding system. Radiant-type heaters for farrowing
and space heaters for finishing are the only types
that will work with this type of floor. It also may be
necessary to cover the surface of loading ramp or
aisles with slatted floor sections to easily move hogs
which have been accustomed to complete slatted
floors.
Partly slatted floors in a finishing building are
generally constructed about 4 feet wide and located
along each side of the building. If older buildings
are being converted, it is usually more practical to
build a trench or pit down the center of the building which is then covered by a slatted floor. The pits
usually are made 4 feet deep if the manure is to be
hauled to the field and 2 feet deep if drained to a
holding tank. The bottom of the pits are sloped about
1 inch per 25 feet. Some pits are being constructed
with about 1 inch slope per 20 feet to no slope and
these are also working quite successfully. The concrete pen floor should be sloped ½ inch to ¾ inch
per foot to the slatted floor section.
Common pen sizes are 4 feet x 16 feet and 5 feet
x 13 feet. Experience has shown that about the same
concentration of hogs is desirable for partially slatted floors as for totally slatted floors to keep the manure worked down into the pit. This would be
about 4 square feet per pig up to 100 pounds and 8
square feet per pig 100 pounds and over. With a partially slatted floor, the feed can be dropped directly
on the concrete floor with a mechanized feed handling system designed for "limited" or "controlled"
method of feeding, or self-feeders can be used.
In farrowing houses slatted floors can be located
at the rear end of the farrowing crates, or located at
both ends. Heat lamps are suspended over the center

Inlets

The ceiling inlets with baffled slots similar to the
farrowing house inlets, discussed previously, are also
recommended for the finishing house. The inlet
area in square inches is determined by dividing the
total winter fan capacity by 4. In the above example
it would be 7,000 cfm + 4 = 1,750 square inches
of inlet area needed.

MANURE HANDLING AND DISPOSAL SYSTEMS
New systems for handling liquid hog manure
have been developed which almost eliminate daily
labor, keep objectionable odors under control and
assist in maintaining sanitary conditions in the building. It must be realized that 2 gallons of manure are
produced daily by a 200-pound pig, which means
that labor costs could become excessive if a system is
not planned properly. In planning the type of system, several factors concerning the disposal of wastes
for each particular farm must be considered. These
considerations include the size of operation, availability of water, location of swine enterprise in relation to other community residents, sanitation laws
and several others.
The original trend was toward getting rid of manure in lagoons but more recently interest has concentrated on getting these wastes on the field for
fertilizer benefits. Swine manure contains nitrogen,
phosphorus, potassium, and organic matter. An estimated potential yearly value of swine manure is
$2.65 per animal.
Systems that are proving quite successful at present are slatted floors built over liquid pits or gutters
which periodically are discharged into a holding
sump pit.
Proper use of slatted floors can solve the day-today chore of handling the manure in the hog house
by essentially eliminating it. A slatted floor consists
of an elevated floor of uniformly placed slats with
a gutter or collection pit below. Traffic of the animals works the manure through the slots or openings, thus maintaining a relatively clean and sanitary
floor surface. This method not only practically eliminates floor pen cleaning but greatly reduces manure
odors, since the manure is "stored" beneath the water surface in the pit. From here it is periodically
flushed into a holding tank or pumped directly into
hauling equipment.
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solid-floor section of the brooding area. Under-floor
heating can be placed in this area if desired.
The slats can be made of either wood, concrete,
or steel. Hardwoods, not pressure treated, work best
when wood slats are used. However, wood is not too
satisfactory, because it wears quite rapidly and because it is more difficult to sanitize completely.

LENGTH

A

,q.'

B

2.H

2f'

3"

3;1-

3i-

"+"

2-r·

6'

s·

10'

3·

Corrosion-resistant steel floors are made in a
number of shapes. The most common of these are
"T" -bar and channel iron. The cost of these would
be about $1.80 per square foot.
Experience has shown that ¾-inch to 1-inch slots
are preferred for hogs weighing 40 pounds or more.
If the slat is more than 3 inches wide, use the wider
slot spacing. Little pigs will sometimes step into a
slot but the clearance is sufficient to permit them to
withdraw a leg without injury. In a nursery, which
will only be used for pigs under 40 pounds, a ¾-inch
slot width is satisfactory.
The storage tank or sump pit is usually located
at one end of the building to receive the manure
from the trench under a partially slatted floor. At
least 2 weeks accumulation should be provided for
and allowance should be made for any extra water
from washing floors. An overflow should be provided to avoid flooding the building. If the manure is
to be spread in the field, the tank should be located
close to the swine building and in an area that is easy
to get to with hauling equipment. For computing
sizes, figure a minimum of 2 gallons of waste per hog
per day. The capacities of manure storage tanks are
shown in Table 6.

C
13/At"

2"

2-.·

it·

Figure 4. Design for Wooden Slats
NOTE: When groups of slats are fastened together with
steel rods or wood dowels, dimensions A and C maybe reduced: ½ in for 4 ft. and 6 it. lengths and ¼ in. for 8 ft. and
10 ft. lengths. Space,rs are needed to keep ihe slots uniform
in width. Strips of 1" x 3" lumber can be nailed across the
top of the slats 3 to 4 feet apart to maintain uniform spacing.

Table 6. Capacities Manure Storage Tanks
(6' deep hut with only 5' liquid fill)

Concrete slats must be reinforced with steel bars
both for handling and for supporting the floor loads.
Concrete slats will cost about 80c per square foot.

Inside Tank
Width

10 ft.

4 feet

1,500

3,000

4,500

6,000

6 feet

2,250

4,500

6,750

9,000

8 feet

3,000

6,000

9,000

12,000

Capacity When Inside Tank Length Is
20 ft.
30 ft.
40ft.
(Gallons)

)

LENGTH

A
4·

C

32 "

b

11-·

"f"

8'

5"
5"

+f'

10'

Several types of manure pumps are available for
getting wastes out of collection pits. The 3- or 4inch diaphragm pump works very well, although
it is fairly expensive. According to tests that have
been made, a 3-inch unit will deliver about 35 gallons per minute.
Some farmers are using an ordinary grain auger
for pumping liquid manure. These augers are not
easily moved from one tank to another; however,
they can be used to hold down equipment costs.
Liquid manure with some solids requires greater
capacities than above, at same rpm and horsepower. If length is doubled, required horsepower will
double. Consider a hydraulic motor off tractor hydraulic systems for auger drive. Power and speed
can be adjusted on the tractor, and the light hydraulic motor is easy to handle.

J+t·

3"
3·
3•

-s

Figure 5. Design for Concrete-Beam Slats
The upper reinforcing bar prevents cracking of the beam dur. ing handling. The lower bar carries the load after the beam
is put in place. These designs will not carry large feeders
without additional support.
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Table 7. Auger Conveyors - Liquid Manure
(11' length, tested with water)
Speed
rpm

Horsepower

Angle
Degrees

Most of these features are included in the commercial "honey-wagons" on the market.
Distribution by mixing with irriaation water is
being used in some areas. When belding is not included, liquid manure can be distributed by a specially designed sprinkler. Pipelines should slope sufficiently and be laid without low spots or inner irregularities that will lead to eventual clogging.
Those who do not wish to use slatted floors may
prefer to use a mechanical gutter cleaning system
for manure removal. In the nursery or finishing buildings, the floors are sloped at ¾ inch per foot from
each end of the pen to the gutter which serves a row
of pens. About two-thirds of the pen space is provided for resting area with the feeder located at the
opposite end and the waterer near the gutter. This
~rrangement reduces the amount of daily floor scrapmg. Conventional barn cleaners consisting of chains
with cross flights or reciprocating rods with hinged
paddles are commonly used. Also auger systems can
be installed covered with expanded metal grates. A
cross conveyor located at the end of the building will
discharge the manure directly to a field spreader or
the gutter cleaners can discharge directly to a manure holding pit.
Another method that may be preferred is the use
of tractor loaders and scrapers to clean out alleys.
This would utilize a conventional manure spreader
to carry solids out to the field.

Gallons
per Min.

4" Diameter

1500

0.8

1700

1.6

1900

2.6

45
60
90
45
60
90
45
60
90

32
17

IO
48
33
19
66
51
30

6" Diameter

950

2.0

1150

2.8

1350

4.0

45
60
90
45
60
90
45
60
90

80
40
180
130
85
330
255
200

A strong rigid auger housing is very desirable for
durability. A hardwood bearing at the lower end of
the auger flighting is suggested to reduce excessive
whipping at the lower end of the auger flighting.
On. one test_ installation, the top bearing of the auger,
which carnes the thrust load, failed after about 12
months of use. Sealing this bearing from manure
damage might help prevent this damage.
Some farmers have built their own manure wagons. These can be filled by connecting the tractor
intake manifold to the tank. A sturdy tank is advisable; reports have been received of tanks collapsing
where too much "vacuum" has been exerted on a
lightweight tank.
Manufacturers are equipping manure wagons
with vacuum pumps that are operated by the tractor
power take-off. According to the manufacturers'
data, these pumps have capacities ranging from 150
to 250 gallons per minute.
For spreading manure in the fields a tank wagon
will be needed. Several farmers have adapted or
built their own equipment. Several manufacturers
now have equipment on the market. Tanks should
have a capacity of 750 to 1500 gallons, depending on
the size of the enterprise. It appears that some type
of agitator such as an auger built into the tank would
be desirable. A discharge opening of at least 3 to 4
inches is desirable to help prevent clogging and to
gi~e. a flow that is fairly well 1djusted to the speed of
dnvmg. Control for the discl:farge would be built so
that the valve can be controlled from the tractor seat.
To help assure a uniform width of spreading, some
type of fan or paddle spreader should be provided.

Remodeled Barns

Old stall barns can sometimes be profitably remodeled into farrowing-finishing sheds for hogs.
This remodeling involves removal of all nonsupporting posts and the opening of one side or end to permit mechanical cleaning. In most instances a new
concrete floor is also required. The hay loft can be
used for bedding storage, but any plans to convert it
to feed should be evaluated carefully. Usually it is
just as economical to build a new ground-level feed
storage as to strengthen the floor and build bins in
the loft.
To control environment, insulate walls and install mechanical ventilation. Sometimes existing ceiling joists can be used for pressure inlets ( see figure
13).
Careful estimates should be made of the cost of
remodeling. After evaluating the expected additional life of the old barn, the costs can be compared to
the cost of a new one-story shed. In making this comparison, you should also place some value on labor
efficiency in the two buildings ( see Figures 15, 16, an<l

17).
Building Plans

Plans for swine buildings and equipment are
available at your county extension office.
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Figure 13. Fresh Air Intake for Remodeled Barn with Loft
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Figure 14. A satisfactory arrangement for heating cable for
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Swine Diseases-Prevention and Control
M.

WELDON GLENN,

Extension Veterinarian

through prevention rather than having to rely on
treatment.
With the introduction of antibiotics and other
antibacterial agents as feed additives for disease prevention, many swine producers . have developed the
false concept that they can be substituted for proper
sanitation in a disease control program. These feed
additives have their place but they cannot be relied
upon to replace sanitation and management practices
directed at the control and prevention of diseases
in the swine herd.

Annual swine death losses from all causes are
estimated at 10.5 million by the USDA. This estimate does not include another 30 million pigs which
die before weaning. Baby pig losses range from 20
to 25% of all pigs farrowed. Annual loss is believed
to exceed $500 million. The greater part of this dollar
loss represents losses of baby pigs due to infectious
and parasitic diseases and from mismanagement and
nutritional disorders. An average of slightly over
seven pigs per littter is saved up to weaning age.
The average could be close to 10 pigs if the factors
contributing to pig losses could be eliminated.
Losses related to hog cholera prior to the start of
the cholera eradication program were estimated to
exceed $50 million a year. Annual losses from erysipelas were estimated at $24 million, and at $14 million from atrophic rhinitis. Brucellosis reduced the
annual income from hogs by an average of $10 million. Federal meat inspectors condemned 99,000
swine in federally inspected packing houses in 1954.
Parts of another 1.6 million swine carcasses were
condemned that same year.
The Agricultural Statistics Division of the South
Dakota Department of Agriculture estimated that
death loss in swine cost producers $2.1 million in
1963. Diseases of various kinds killed 131,200 head of
South Dakota swine.
Farmers are keenly aware of economic losses resulting from swine deaths or from the cost of disease
treatment. A greater but less obvious source of loss
results, however, from stunting and depression of
growth due to diseases of various kinds which do not
necessarily kill the affected swine. Many chronic infectious diseases, parasitic diseases, and nutritional
diseases, as well as mismanagement cause these insidious losses.
It has been said that no other industry could
tolerate the inefficiency that has existed in the livestock industry. As the margin of profit per unit of
production continues to go down, efficiency of production must prevail in order for the producer to
stay in business.
With proper application of our present day knowledge of disease control about 85% of swine losses
could be avoided. It is important that the swine producer adopt the concept of control of disease

CAUSES OF DISEASES
Diseases are commonly known as infectious and
noninfectious. Infectious diseases are caused by classes of living agents such as viruses, bacteria, fungi,
and protozoa, which enter and invade the tissues of
the body. Many parasitic agents-both external and
internal-do not invade the deep tissues of the body
proper, but instead, live and do their damage on the
surface of the body or in the alimentary, respiratory, reproductive, or urinary tracts. In this discussion the parasitic diseases are considered infectious.
Noninfectious diseases are usually nonliving and
do not actively invade the body tissues. Chemical
poisons, plant poisons, toxins, nutritional deficiencies, metabolic disorders, and trauma are classes of
agents and conditions which cause noninfectious
diseases.
Under each class of disease-producing agents
mentioned, there are a large number of specific diseases, each caused by its own specific agent. For example, hog cholera, transmissible gastro-enteritis,
and swine influenza are caused by separate and distinct viruses. Swine erysipelas, leptospirosis, and brucellosis are each caused by separate and distinct bacteria. Rickets is due to a complex dificiency of calcium, phosphorus, and/or vitamin D. Parakeratosis
is a skin disease caused by zinc deficiency.
One can see that there are a large number of diseases that affect swine, and a discussion of each
would not be appropriate here. We are primarily interested, first, in general concepts of disease prevention and control, and second, in specific recommendations to follow in a model disease prevention and ·
control program.
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GERMS AND DISEASE

agents. Since the sick animal is a source of infe_ction,
it should be kept separated from healthy ammals.
Effective cleaning begins with the removal of all
(manure, bedding, and other filth. Then the surfaces
must be thoroughly scrubbed with brushes and detergent solution, followed by flushing with clean water. Any good detergent is satisfactory. High pressure
sprayers make the job of cleaning much easier.
Many disinfectants in proper and recommended
concentrations are effective when applied to clean
surfaces. The cresylic compounds are good disinfectants for general use on floors, walls, and equipment. Other widely used disinfectants are the hypochlorites and quaternary ammonium compounds.
Regardless of which disinfectant one chooses, f~ll_ow
the manufacturer's recommendations for mixmg
and applying.

There are two opposing forces in infection-the
disease germ and the defensive forces (resistance) of
the animal body. The ability of germs to invade depends primarily on the number of germs present
and their virulence or vigor. The healthy animal
body is able to resist invasion by considerable numbers of germs, especially if the germs have lost
much of their original virulence. By the same r{'.asoning, an animal in a poor, weakened condition is
generally more susceptible to infection.
The essential sources of disease germs are the
bodies of diseased animals. The germs leave a diseased animal body in the secretions and excretions
and abnormal exudates from the digestive tract
(feces, vomitus, saliva); respiratory tract (aerosols
from coughing and nasal exudate) ; urinary tract
(urine); reproductive tract (uterine, vaginal, and
penal discharges) ; eyes and mammary glands; and
also exudate from draining abscesses and fistulas
through the skin. After leaving the animal, the
germs die or tend to loose their vigor unless they
enter the body of a susceptible animal. Their survival outside the animal body is favored by the presence
of manure and other waste matter.
Infectious diseases are spread (a) by direct contact between infected or carrier and susceptible, animals; (b) by indirect contact between susc~ptible
animals and sick animals through contammated
feed, water, bedding, and other objects; and ( c) by
insects and other vectors (mosquitoes, flies, ticks,
lice, etc.) transferring infectious agents from infected or carrier animals to susceptible ones. People may
spread diseases among swine in a herd or_ ?etween
herds by using improperly cleaned. and d1smfect~d
clothing and equipment during routme care or while
vaccinating or castrating pigs or tending a sow during farrowing. Improperly cleaned_ vechi~les a:e
another important means of spreadmg swme diseases.

DISINFECTANTS RECOMMENDED FOR
GENERAL USE

Lye solution is commonly used in a 2% solution

(1 pound in 5½ gallons water). It is cheap and effective both as a detergent and as a disinfectant on
wood, concrete, and metal objects. It is ideal for
cleaning and disinfecting unpainted walls and
floors. It is a caustic poison, corrosive, and care must
be taken to avoid contact with the skin. It is usually
applied with long handled brushes and brooms.
Compound solution of cresol is recommended for
use in a 2 or 3% solution. It is emulsified in soap
solution and in this form mixes well with water
( except very hard). It is a good general_ purpose disinfectant for farm buildings and eqmpment after
thorough cleaning. It may be applied as a spray or
any other way that wets the surface completely.
.
Quaternary ammonium compounds are used m
concentrations of 200 parts per million (1 :5,000).
They act fast and penetrate well but surfaces must
be properly cleaned before application. They are
nonirritating and noncorrosive.
Hypochlorites (common washing bleac~e~) a:e
used in concentrations of 200 parts per million m
water. Follow recommendations on labels for mixing and use. The hypochlorites are excellent disinfectants on clean surfaces, and they are cheap. A
gallon jug of laundry bleach will make 250 gallons
of disinfectant solution.

SANITATION

The importance of cleanliness in disease prevention and control cannot be overemphasized. Proper
cleaning removes most of the germs. The practice of
cleanliness and use of disinfectants is directed at reducing or eliminating the infectious age~ts (ge~ms)
from the environment so that the susceptible ammal
will not pick them up in sufficient numbers to cause
infection.
If in addition to having clean surroundings, the
anim'als are kept clean, well fed, and in good condition, there may be no need for using disinfectants.
If a disease breaks out, however, it will be necessary
to use disinfectants as well as the usual cleaning

IMMUNITY

Now let's direct our attention to an entirely
differen; approach to disease prevention-the development of immunity in the an_imal..
.
When an animal has an mfectious disease and
recovers he is actively immune or resistant to that
disease. 'The longevity of that immunity will vary
from one disease to another. Immunity to hog chol49

era is strong an<l long lasting. An attack of virus pig
pneumonia, on the other han<l, is followed by a
poorly developed state of resistance or immunity.
Measles in man pro<luces a lifelong immunity while
immunity to the common cold is of short duration.
Immunity results from the formation of immune
substances called antibodies by specific cells within
the bo<ly. These cells pro<luce antibodies only when
the disease-producing agents (antigens) are present.
The antibodies then combine with and inactivate
the disease-producing agents (antigen) so that they
cannot multiply and cause disease.
Exposure of an animal to one kind of diseaseproducing agent (antigen) stimulates immunity or
resistance to that disease only. An animal recovering
from hog cholera is immune to hog cholera, but he
is just as susceptible to other diseases as he was before exposure to hog cholera virus.
Active immunity to a disease may be acquired
by an animal: (a) by recovering from the disease;
(b) by repeated exposure to small amounts of the
disease producing agent; ( c) by exposure to an attenuated or weak strain of the agent; or (d) by vaccination.
A vaccine is a suspension of a disease producing
agent, modified in such a way that it will not cause
the disease when it is introduced into an animal
but will stimulate the development of immunity in
that animal.
In vaccine production, the disease producing
agents are modified either by killing, by weakening, or by attenuating them in various ways. The
method of administering vaccines varies. The most
common method is to inject the vaccine into the
tissues under the skin or into a muscle. Follow the
manufacturers recommendation written on the label of each container of vaccine in order to get the
immunity intended and to avoid undue hazards that
can occur following improper use of some vaccines.
Diseases of swine for which vaccines are currently
available for prevention are hog cholera, swine erysipelas, leptospirosis, and transmissible gastro-enteritis.

The latter two conditions indicate exposure of SPF
pigs to conventional pigs. After disposing of an infected herd, it is essential that the old premises be
thoroughly cleaned and disinfected and then allowed to remain idle for several months before restocking. In order to maintain an SPF herd the producer
must take the necessary precautions and follow rigid
rules of sanitation to prevent reintroduction of diseases into his clean herd. To check his effectiveness
he must periodically submit a number of his pigs at
slaughtering time to post mortem examinations. For
more detailed information consult with SPF officials
or ask for literature governing SPF swine production.
There have been failures in maintaining SPF
herds and much remains to be learned about the
program. Followers of the SPF program or modifications of it may well produce most of the nation's
future pork.
Eradication of diseases like bovine pleuropneumonia, foot and mouth disease, and bovine piroplasmosis (Texas cattle fever), and vesicular exanthema
of swine has taught us that eradication of a disease
is possible and practical on a national scale. National brucellosis and tuberculosis eradication programs have reduced these diseases to a low incidence
in both swine and cattle and are expected to eventually lead to complete eradication.
The hog cholera eradication program which has
been organized and implemented since about 1960
has reduced markedly the incidence of hog cholera
and promises complete eradication of the disease
from the continental United States within about 5
years. Elimination of this disease will save the swine
producers of the United States over $50 million annually. The total cost of eradication will be small
compared to the cost of disease. Disease control
through prevention rather than through treatment
must be our goal.

DISPOSAL OF INFECTED HERDS AND REPOPULATION FOR DISEASE CONTROL

1. Purchase only healthy swine and get pertinent
information concerning vaccination and etc. at
time of purchase.
2. Transport swine in clean conveyances.
3. Isolate newly acquired swine for 30 or more days
before mixing them with the herd.
4. Discourage or exclude nonessential personnel
and vehicles from premises where hogs are bred
and reared.
5. Consult your veterinarian and work out and follow an immunization (vaccination) program
tailored to your particular needs.

STEPWISE SANITATION AND
MANAGEMENT PROCEDURE
General Recommendations

Control and prevention of swine disease through
the disbursement of badly infected herds and repopulation with disease-free or "specific pathogen-free"
(SPF) stock is encouraged . This practice is intended to eliminate or control chronic diseases for which
there is no other satisfactory, practical means. Diseases in this category are infectious atrophic rhinitis,
virus pig pneumonia, and swine dysentery. In add ition to these diseases, SPF herds must be validated
brucellosis-free with no evidence of lice or mange.
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6. Keep fences, buildings, and equipment in a good
state of repair and provide adequate shelter for
extreme weather conditions ( shade and ventilation during hot weather and proper housing and
bedding during cold weather).
7. Separate and maintain pigs by age groups, and
keep adult breeders separate from weaned pigs
and feeders.
8. Maintain proper nutrition so that maximum resistance to disease is provided. Do not feed garbage unless it is thoroughly cooked.
9. Provide an adequate source of fresh drinking
water at all times. Swine are very susceptible to
water starvation (more than most other farm
livestock).
10. Clean the pens and houses before a new group of
swine is moved in. Whenever possible allow
cleaned quarters to remain idle for a few days before restocking.
11. If disease has been a problem in a unit, follow
through with cleaning and disinfection of the
houses, floors, and equipment and allow unit to
remain idle for 3 weeks or more before moving
in new stock.
12. Burn, bury, or otherwise dispose of dead carcasses
in such a way that healthy pigs do not ever
come in contact with them.

5. Move clean sows into clean individual farrowing
pens or stalls equipped with guard rails or other
devices to prevent pigs from being mashed.
6. Provide continued surveillance of sows during
farrowing. Catch pigs as they are born, remove
the placenta and stimulate breathing. Snip the
naval cords to 4 inches and immerse the stump
into a wide-mouthed jar containing tincture of
iodine to prevent naval infections. Snip the tusks
off to prevent injury to litter mates and saw's
udder. Then put pigs into a warm box or basket
until sow is finished farrowing before allowing
any pigs to nurse. This allows each pig to get his
share of clostrum which is rich in antibodies and
provides the pig with immunity or resistance to
many infectious diseases during early life.
7. Prevent baby pigs from chilling. Provide a heat
lamp or pig brooder if necessary. Baby pigs are
very susceptible to chilling the first few days of
life.
8. Prevent nutritional anemia by providing a source
of usable iron for blood building. Iron may be
given by intramuscular injection (iron dextran)
or by applying ferrous sulfate solution to the
sow's udder or by putting a shovel full of clean
soil in the farrowing pen. The iron must be given
to the pigs within the first few days of life.
9. Provide pig starter to the pigs after a few days.
10. Castrate male pigs at 4 weeks.
11. Vaccinate for cholera and erysipelas at the recommended time if advised. Avoid vaccinating and
weaning at the same time.
12. The optimum time for removal of pigs and sows
from farrowing house will vary from one operation to another. But, as soon as a pen is vacated,
scrub it and disinfect it before reuse.
13. Isolate sows with litters separately or in small
groups on clean ground if possible until after
weaning. This practice restricts the spread of diseases if they are present.
14. Treat pigs for round worms as needed.

Recommendations for Brood Sow and
Farrowing Management

1. Test all sows and boars for brucellosis prior to
breeding. Retest the herd at 30 or more day intervals until a clean test is obtained. Eliminate
reactors as they are discovered.
2. Vaccinate sows and boars for cholera, erysipelas,
and leptospirosis, if needed prior to breeding.
3. Treat sows for round worms 3 weeks prior to
farrowing.
4. At least 3 days before farrowing, scrub each sow
thoroughly with soap and water to remove dirt
and parasite eggs.
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Marketing Your Hogs At A Profit
ROBERT

J. ANTONIUES, Extension Economist-Marketing

Profits from any farm enterprise appear only
when the product is sold from the farm. No matter
what the cost of production, maximum profits are
made only when the difference between the sale
price and the costs of the sale is as wide as possible.
Timing is often critical; the place and method of
sale can mean extra profits. The hog farmer must be
at least part salesman if he is to prosper.
Between the farmer and the consumer is a long
chain of marketing agencies, including transportation firms, auction and terminal markets, meat packers and processors, storage firms, wholesalers, and
finally retailers. All of these are engaged in marketing-the process of moving produce from the farm
gate to the consumer. Farmers, in general, appear
to have found it more profitable to specialize in production and to let others specialize in the physical
functions of transporting and preparing basic products for consumers in distant parts of the country
and the world (see Figure 1).

The marketing system in the United States is the
envy of the world, but it is complex! If the farmer
is to receive the most from his production, he must
have some knowledge of how the system works and
the various marketing channels open to him. He
must constantly assess possible sales income from
the various channels against costs associated with
marketing through each of them. He must be aware
of prices and price trends in those markets, by
weights and grades. He must know how prices vary
between the markets and the costs of transporation
to them-including his own trucking expenses-and
the discounts and selling charges he might expect to
pay. Prices, particularly in the livestock markets,
move in several different patterns all at once. These
fluctuations result from daily and seasonal changes
in supply and long-term trends in supply and demand.
The producer must keep one eye on each of
these considerations while the other eye is kept on

FLOW OF HOGS FROM FARMERS TO PROCESSORS

FLOW OF PORK FROM PROCESSORS TO CONSUMERS

Figure 1. Marketing Channels for Hogs and Meat
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changes in consumer demand conditions and the
supply and prices of substitutes for pork. Much market information is available to the producer, but he
must have an understanding of the system and analyze his own situation in relation to it.

lowest average annual price to the highest. It will be
noted that consumption was consistently highest
during the low-price years and vice versa. Generally,
consumption follows prices very closely. The slight
discrepancies where they exist are due largely to
changes in consumer incomes and changes in prices
of competing products.
The term "supply" is similarly defined as the
amount that producers (including the suppliers of
labor) would be willing and able to put on the market at ( 1) various prices, (2) during given period of
time, (3) all other things held constant. Farmers are
willing to supply more at a high price than they are
at a low price. However, it takes time to increase
production, particularly in livestock. Thus, high
prices for hogs in one year will usually show up as
increases in production in the following year.
Table 2 shows this relationship over the 19541964 period. In this table, the pig crop is shown for
the year following the price shown. For example,
the average price received by United States farmers
in 1954 was $21.60 per hundredweight. The pig
crop in 1955 was 95.7 million. When this crop came
on the market in 1955, prices dropped to $15.00.
This lower price resulted in a 1956 pig crop of only
89.4 million.

THE PRICE-MAKING FORCES

Basically, the price of a commodity (good) or
service is determined by the interaction of the forces
of supply and demand. Normally, the consumer
will take less of any item at a high price than he
will at a low price. Conversely, the producer is willing to supply more of an item at a high price than
he is at a low price.
The price that will prevail at any particular time
will be that price which will "clear the market"that price at which buyers are willing to buy all that
sellers are willing to sell at that price. If there are
satisfactory substitutes available to buyers, the price
will be lower than it would otherwise be.
Demand and Supply Defined

The terms "supply" and "demand" often are used
loosely. There are strict definitions for these terms.
Demand is defined as the amounts of a good or
service that would be bought at (1) various prices
(2) during a given time period (3) all other influences not allowed to change, including the production and prices of substitutes and complements as
well as the number of buyers, their incomes, and
their tastes and preferences. This definition assumes
that buyers are both willing and able to buy. Since
other influences do change, it is necessary that the
effect of changes in them _be estimated. For example,
how does an increase in the supply of beef affect
the price of pork? We shall see later.
Table 1 shows the relationship between hog
prices and the per-person consumption of pork. The
table is arranged so that hog prices over the 11-year
period of 1954 to 1964 inclusive, range from the

Table 2. Relationship between Hog Prices and the Pig Crop
of the Following Year, United States, 1954-56 and 1957~1963

Year

Period I
1954 ---------------------1957 --------- --------1955 --------------------1956 ---------------------Period II
1958 ---------------------1961 ---------------------1962 ---------------------1960 -------1963 -------------------- _
1959 ---------- -----------

Table 1. Relationship Between Pork Consumption and Hog
Prices, United States, 1954-1964
Hog Price·•
(Dollars per cwt)

Year

1959
1956
1963
1955
1960
1964
1962
1961
1957
1958
1954

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

14.10
14.40
14.90
15.00
15.30
15.30
16.30
16,60
17.80
19.60
21.60

Hog Prices
(Dollars per cwt)

Pig Crop in
Following Year
(Millions)

21.60
17.80
15.00
14.40

95.7
93.6
89.4
87.4

19.60
16.60
16.30
15.30
14.90
14.10

99.4
94.3
94.0
93.0
87.0
88.4

The prices in Table 2 are arranged in a descending order but in two groups. In both periods production falls as price in the preceding year falls and
vice versa. The reason for this will be explained in
the next section.
Adjustments on the supply side are usually less
precise than on the demand side because of the time
required to make the adjustments.

Per Person
Consumption
(Pounds)

67.6
67.3
65.5
66.8
65.2
65.3
63.8
62.2

The Effect on Price of Basic Changes
in Supply and Demand

61.1

60.2
60.0

It will be noted that the discussion thus far has
been in terms of "changes in the amount demand-

* Average annual price based on mid- month prices.
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ed" ( or supplied) associated with changes in prices.
As an example, assume that at a price of, say, 60c
per pound a consumer might buy 1½ pounds per
week, but only 1¼ pounds if the price were 66c.
However, if other things do not change, and if the
price reverted to 60c per pound, the consumer would
go back to buying 1½ pounds per week.
A "change in demand" implies something different and often is a source of confusion. A change
in demand occurs when a buyer is willing to buy a
larger or smaller quantity at any particular price
than he was willing to buy at that price before.
Again, for example, if the consumer decided to buy
2 pounds per week at 60c per pound instead of only
1½ pounds, then the consumer's demand has changed-it has increased. Changes in consumer demand
are normally very slow.
Similarly, a change in supply means that a producer would produce more ( or less) at the old price
than he would before. If his unit costs of production
were reduced, he might be willing to increase his
production at the same price. Differences between
the two periods shown in Table 2 indicate that such
a change in supply occurred. Farmers have apparently been willing to produce more hogs at any
given price in the latter period than in the earlier
one.
The distinction between a change in the amount
demanded or supplied and a change in demand or
supply is important because of the effect it has on
price, both in the short and long term. If consumers'
tastes change and they desire aQ increased amount
(at any given price), producers will be able to sell
the same amount at a higher price or a larger
amount at the same price. A change that reduces
consumer desire for the product will have the opposite effect. These changes are likely to prevail over
a long period of time. In similar manner, an increase
in the supply without an increase in demand will
lower prices and vice versa.
The per person demand for hogs has remained
quite constant over an extended period, but
as noted above the supply has increased in recent
years. The expected downward trend in prices is
evident though tempered by increases in population.
Some further evidence of the change in supply can
be obtained from comparisons of similar prices in
the two years. For example, in 1959, 99.4 million
pigs were farrowed following a 1958 price of $19.60.
Yet in 1955 only 95.7 million pigs resulted from a
higher price of $21.60 in 1954. Likewise, the 1955
price of $15.00 brought a pig crop of 89.4 million,
but in 1960 a similar price of $15.30 called out a
production of 93.0 million.

The demand for hogs is a derived demand; that
is, the buyers of hogs are packers who sell meat to
wholesalers and branch houses, who in turn sell to
the retailers from whom the consumer buys pork.
The retailer places his orders for pork based on the
price he expects to pay for a carcass, on what he will
have to charge his customers for the various cuts if
all are to be sold, and on his estimate of how much
of each cut they will buy at that price. These orders
are passed back down the line to the packers.
The packer considers his orders, his costs of production, storage capacities, and his stocks. He, then,
acts accordingly. Thus the demand for the farmers'
hogs is indirectly linked to the consumers' demand
for pork cuts.
There is also a difference in the two demands.
Because of the price spread, a small change in quantity will result in a larger price change at the farm
level than will occur at the consumer level. This is
not a result of a lack of bargaining power on the
part of the farmer, but is due largely to the marketing costs which do not change with the volume of
marketings and sales and may actually increase per
pound of pork with smaller quantities. Firms do not
significantly change the amount of processing and
transportation per animal unit when prices or quantities change. Union contracts and physical factors
severe! y limit the adjustments that processors can
make over short periods. Unit costs may vary slightly
when fixed costs must be spread over more or fewer
units.
Retailers usually prefer not to change retail prices
often. They prefer instead to adjust "regular" prices
by carrying "specials" when considerably lower
prices are available to them and when the lower
prices appear to be temporary. They tend to ignore
small fluctuations above and below the "normal"
price, hoping to maintain an average margin.
Prices as a Production and Consumption
Regulator

While the pricing system for livestock does not
function perfectly, or at least cannot be anticipated
perfectly because of the thousands of influences acting upon both supply and demand, it does act as a
signal system for producers and consumers. High
prices ration available supplies to consumers, but
also encourage increased production. A low price
indicates that consumers are willing to take the
larger supply only at a lower price. The lower price
to producers thus tends to discourage production.
Sometimes consumers have difficulty in reflecting their desires through price as, for example, when
they are not given the opportunity of showing pre54

ference (by paying a higher price) for leaner cuts.
Similarly, the signal is weak when the farmer does
not receive a higher price for his meat-type hogs.
There are live-animal grades for hogs, but no consumer meat grades for pork ( as there are for beef)
which makes price differentials for lean versus fat
pork harder to establish.

are directly related to the supply that is on the market that particular day. There is generally no rapid
or highly fluctuating change in demand, only
changes in the amount packers think they can sell
at the prices they will have to charge.
The number of hogs farrowed each month
makes another type of price movement. This change
in price movement from month to month is referred
to as seasonal price change (2B). These price changes
are caused by changes in the supply of hogs resulting from the number of pigs farrowed 5 to 6 months
earlier.

PRICE FLUCTUATIONS

As mentioned earlier, prices tend to move in several different directions at the same time ( see Figure
2). Prices move up and down, usually in small
amounts, from day to day, (2A). These movements
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Figure 2. Average Daily, Monthly, Annual and 5-Year Price Trends for Hogs and Annual Price Indexes as for All Meat Animals
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Prices also move in a cyclical pattern that is related to the biological function as well as to the expectations of farmers regarding what is likely to
happen to price (2C). These changes usually are not
associated with basic changes in the demand for the
product, but with supply changes during the period.
Over a much longer period of time, both supply
and demand may undergo basic changes with the
whole level of prices moving gradually either up or
down, depending upon what changes are taking
place (2D). Thus we have a situation in which a
long-term upward or downward trend may be taking place in the price of a certain commodity, or
even a group of commodities (2E). This trend may
be more or less hidden, however, by the ups and
downs of the cyclical trends and the daily movements.
Over the longer period, consumers may decide
that they want more or less of a particular item than
they did before. Their incomes change, too, and at
different levels of income they tend to eat different
things. There are often substitutes that become available, sometimes tied with higher incomes. Increases
in the number of consumers will bolster the price
levels over a period, even with some expanded production.
In the short run, consumers do not change their
eating habits, incomes and numbers significantly.
They will, of course, take more or less of a particular
item depending upon the particular price being
charged at the moment.
Seasonal prices vary almost directly with the
supply, rising during the summer months of low
marketings and declining during the winter and
spring months of high marketings.
There are some variations in prices in different
markets, but they tend to be very close to the differences m cost of transportation between those markets.

MEAT CONSUMPTION PER PERSON
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Figure 3. Per Capita Red Meat Consumption, United States,
1900-1964

Over-all with an increasing population, the total
consumption of pork has had a slight upward trend,
although not sharing equally with beef in the expanding meat consumption.
With the rather static dema~d for pork, the
sharp changes in the amount of pork consumed
during any particular day or year have been due almost entirely to the changes in the amount available
to the consumer and the price he had to pay for it
and for substitutes. It should be remembered that
the reason the consumer eats less pork when prices
are high is because that is all that is available to him.
The higher price is the market's means of rationing
the skimpier supplies to the consumer.
Because the basic demand for pork does not
change much, a small percentage change in the
amount marketed will result in a much larger percentage change in the price of it. This has a powerful influence on the total income received by the
farmers for their swine marketings because the increase in volume of consumption does not make up
for the drop in price. As an example, from 1959 to
1961 the number of hogs marketed fell by 4.8%
while prices increased by 17.5% and consumption
thereby fell by 8% . Cash receipts for the reduced
number marketed rose by about 12.8%. During the
declining-price phase of the cycle from 1961 to 1963,
marketings rose by 7.5%, prices fell by about 10.2%
and consumption rose by about 5.3% . But total receipts were 3.6% less with the increased marketings
at lower prices. The actual amounts are shown in
Table 3.
It should be noted that during the 1959-61 period, beef prices fell and beef consumption increased
with only a slight gain in overall red meat consump-

CONSUMER DEMAND FOR PORK
People change. Their tastes and preferences
change over a long period. In the United States
they are getting more particular. Individual U.S.
consumers have been eating about the same total
quantity of food for some time, but they have
switched from carbohydrates to proteins. And they
want less fat on their meat. Red meat consumption
per person rose some 30 pounds between 1949 and
1964 and is expected to continue to rise as consumer
incomes rise. However, the consumption of pork
per person has had a slight tendency to fall, particularly since the high post-World War II levels (see
Figure 3.)
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tion <luring the period. Thus consumption shifted
from higher-priced pork to beef. In 1961-63 with
both prices lower, total consumption increased with
beef getting the somewhat larger proportion smce
beef was still relatively cheaper than pork.

quantity available on a certain <lay, influenced
slightly perhaps by processors' storage stocks.
There are always variations in weights. These
variations have a tendency to follow some patterns,
but they are not entirely consistent, and, as explained earlier, they are not always more profitable one
way than another.
There is usually a slight difference in price between terminal markets. For example, the price in
Chicago is usually slightly higher than in Sioux
City, but most of the variation is due to transportation costs between the two points. The fact that
Chicago is nearer to the main consuming centers in
the East than is Sioux City also accounts for part of
the difference. There can be differences in the various outlets within a short distance from the producer, too. These differences can exist for several reasons. It would be well for the producer to watch the
trends in these various markets.

Table 3. Hog Prices, Volume Marketed and Total Receipts,
United States, Selected Years

=======Year

Volume Marketed
(000 head)

Hog Prices
(per cwt.)

Total Receipts
(000 Dollars)

84,379
80,012
86,259

$14.10
16.60
14.90

$2,783,899
3,140,201
3,038,275

1959 ----------1961 -----------1963 ------------

THE SUPPLY OF PORK AND PRICES

The number of hogs that any particular farmer
is willing and able to raise for market is directly related to his costs, particularly his variable costs. Investment in specialized equipment and facilities
tends, because of its effect on his fixed costs, to stabilize the number that he is willing to raise. It appears that the "ins and outers" who respond to cyclical high and low prices provide the major variations
in hog numbers. Unfortunately, the cycles seem to
be intensified because of the tendency of these farmers to expect present prices to last for an indefinite
period of time. Thus, the "in and outer" expects a
high price in the current year to last for another
year, therefore he increases his production. When
the increased production results in much lower
prices, he is encouraged, belatedly, to shift to other
enterprises, with the reduced production and marketings leading to a return of somewhat higher
prices, rather than lower.
It is these shifts that lead to the "hog cycle." The
upswing in prices usually lasts a little bit longer
than the downswing because the mere withholding
of gilts from the market for breeding intensifies the
price upswing. When prices fall, the decline is intensified-and much more quickly-by the liquidation of the breeding stock. The production period
involved, including the time required to build the
b1ood herd and market the pigs and then back to
the smaller herds, takes about 3½ to 4 years, although the most recent period has been extended to
ab?ut 7 ~ears from highest prices back to highest
pnces agam.
During the year, prices vary almost directly with
the supply, rising during the summer months of low
marketings and declining during the months of
high marketings. Modern freezing and storage facilities, together with multiple farrowings and more
steady marketings, have limited these fluctuations
some but they do tend to persist. Day-to-day and
weekly price fluctuations change only with the

WHAT CAN THE HOG PRODUCER DO?

More consideration should be given to what will
happen over a series of marketings rather than _for
any one marketing season or year. It is true that if
one could gauge precisely the peak price periods
and hit them every time he would make more
money. However, this is not the entire case. Others
may think and act in the same way and change the
pattern slightly with disastrous results. The sound
method is to consider average returns and costs over
a number of marketing seasons, marketing on a regular and sustained basis.
Despite the fact that the individual farmer can
<lo little to influence the level of prices in either the
short or long run, there are some things that he can
do to increase his own net income from his efforts.
An individual farmer can have some bargaining
power when he has a herd of sufficient size, markets
with regularity, produces market hogs of good and
consistent quality, plans his marketing weights and
times, treats his animals in order to minimize bruises
and deaths, and retains some flexibilty in determining his outlet. A few cents more per hundredweight
can mean a large number of dollars on just one
shipment.
Likewise, a cost-saving of a few cents per hundred can increase the net return. Thus it is imperative
that the farmer consider his marketing program in
his production planning. Remember, bargaining
power for the extra income comes from having
something to sell that someone (hopefully several)
wants, and planning so that you have some flexibility in deciding how, what, when, and where to sell.
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Figure 4. Procedure for estimating the net price of alternative markets.
Price and Cost Factors

Example

Quoted Market Price / cwt.

$17.00

Transportation Cost / cwt.

.50

Estimated Shrink Value / cwt.

.35

Marketing Charges / cwt.
Yardage

.20

Commission

.12

Feed

.04

Other

.08

Total Marketing Costs / cwt.
Net Price to Producer

Market A

Market B

$

$

$--------·--------

$ ________ ,_______ _

.44

$15.71

Where to Sell

vice versa. Whether marketing at heavier weights is
a good choice or not depends largely upon the additional costs involved and the different prices for
weight classes. That is, a lower price for heavier
weights will likely increase total income per hog, but
the additional costs of carrying the hogs to the heavier weights may be greater than the additional income. Again, the farmer should work out these expected differences before deciding either ·way.
Figure 5 is a suggested form for working out
whether or not carrying the hogs longer will be
most profitable. It is, of course, crucial that the expected price in the future be as accurately forecast
as possible. Here the farmer's knowledge of the mar-

The channels open to the hog producer include
terminals, local auction markets, livestock dealers,
packers, other farmers, and sometimes other local
outlets. Which of these markets to use is dependent
upon the farmer's own particular situation. But he
should calculate the expected returns from each and
relate them to the expected costs. These costs include transportation costs, plus, of course, the farmer's own costs of operating his trucks. He should
estimate the shrinkage he might expect to each
destination. The distance to market, temperature
extremes, time in transit and other factors will increase the shrink. Bruising is an associated cost.
While all care should be taken to minimize bruises
and death losses for even short hauls, increased distances can be expected to result in larger deductions
and losses. A budgeting procedure is shown in Figure 4.
Marketing charges that may have to be paid include yardage costs, commission fees, feed costs
and other miscellaneous charges. Each of these items
should be considered for each outlet before the decision is made to use one above the other. Most of
these estimates can be made well ahead of the time
when the decision to sell has to be made.
Similar considerations should be given to any
number of contractual arrangements that can be
entered into, in addition to some careful consideration of the limitations contracts place on the flexibility of decision making.

Figure 5. Procedure for estimating the most profitable marketing weights.
Weight of hogs now (per hog)

____________________ lbs.

$___________________ _

X market price now (cwt.)

Gross return per hog at current weight $ __________________ _

$ ------------------Expected weight in _________ weeks (per hog) ____________________ lbs.
X expected price / cwt. at this weight
Sales value per hog at heavier weight
Less: Cost of additional feed
(per hog)
other additional costs
(per hog)

Marketing Weights

Hogs marketed at lighter weights consistently
sell at a higher price than do heavier weights. However, this difference is often not enough to maximize profits. When prices are generally high, it may
pay to hold the hogs a little longer than usual and

$___________ _
$ ___________ _

Total additional costs per hog
Gross return per hog
at heavier weight ---------------------------------58

$__________________ _

$ ___________________ _
$ ___________________
$ ------------------

kets together with keeping abreast of current market conditions is essential.
This procedure also can be followed to determine
in advance what expected price spreads would be
necessary before it would be profitable to market at
heavier weights.
It is often advisable, particularly with larger
herds, to sell hogs in groups of similar weights rather than averaging all together if there are wide variations. Again, the total return from selling the leaner ones at a higher price and the heavier at a somewhat lower price may be greater than selling all at
an average price and weight.

SUMMARY
It is not possible to lay down very many absolute
rules for marketing. One rule might be: PLAN
your selling program along with your production
program. The total program should be a long-run
plan, based on a working knowledge of supply and
demand factors, and a frequent reappraisal of specific alternatives available to an individual producer.
Pro.fits come after all expenses have been paid;
thereafter, all additional income is net returns.
There are-and will be-pro.fits to be made, and
they will be made consistently by those who market
their product well.

Issued in furth erance of Cooperative E xtension work, acts of May 8 and June 30, 1914, in cooperation with the
United States Department of Agriculture, John T . Stone, D ean of Extension, South Dakota State University, Brookings
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